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PREFACE TO VoL. V. 


--- 

S INCE the publication of the Preface to the third Volume of 
this work very little has transpired which seems to call for 
any prefatory explanations. During the compilation of the 
present volume, however, the Government of India were enabled 
to procure the services of Dr. W. R. Clark, of the Indian Medical 
Service, as a third collaborateur. The articles written by Dr. 
Clark will be found distributed through the present as also in the 
subsequent volumes, and the same rule as pursued in the case of 
Mr. Duthie and Dr. Murray will be observed to have been followed 
with Dr. Clark, namely, to give the contributor’s name in the top 
right hand corner of each page. The Editor thinks it would be 
quite superfluous in him to attempt to eulogise the high merits of 
the gentlemen who have been associated with him. Their labours 
will appeal more forcibly to the reader than would any words of 
commendation. It need only be added, therefore, that the conti¬ 
nued courteous and considerate toleration of his collaborateurs, in 
all matters'of detail, has reduced the Editor’s supervision to one 
of mutual consultation. 


Simla, 
June i8gt. 


GEORGE WATT, 

Editor^ Dictionary of the Economic 

Products of India, 
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Flax and Linseed. 
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LINUM 

trigynum 


LINUM, Linn,; Gen. Pl.j /., 242, 

Linum mysorense, Heyne; FL Br,Ind., /., 411 ; LiNE-t. 

Syn.— L. HUMILE, Heyne. 

References. — Atkinson^ Him. Di5t.,3(^; Dais. & Gibs.^ Bomb. Fl.^ 16; 
Gaeetteers :— Mysore and Coorg^ I.y 56; Bombay {Kanara Disttut), XV,y 
428. 

Habitat. —An annual herb with a corymbosely branched, slender, plabrous 
stem ; found on the exposed hills of the Western Peninsula from the Konkan 
and the Deccan to the Nilghiri hills. Also on the Western Himalaya 
at Garhwdl between 3,000 and 5,000 feet, distributed to Ceylon at altitudes 
of 4,000 to 5,000 feet. 

L. strictum, Linn.; FL Br, Ind.y 411. 

Vem.-» 5 afrtn/, bab-basanty Pb. 

Habitat. —A small, herbaceous plant with yellow flowers, found on the 
Panjdb hills and in Tibet (at an altitude of 10,000 feetj; cultivated in Afghan¬ 
istan. 

Oil.—GrlflPith says it is grown in Afghanistan on account of its oil-yield¬ 
ing SEED, not for flax. The oil very probably does not differ essentially 
from ordinary linseed oil. 

L, perenne, Linn.; FL Br. Ind.y 411. 

Reference.— Pb. Pl.y 20. 

Habitat. —A perennial herb, branching from the ground and growing to 
a height of from i to 3 feet; found in VVeslern Tibet and Lahoul at alti¬ 
tudes of 9,000 to 13,000 feet. 

Oil.—Stewart suggests that this may be the plant which afforded 
the Wild linseed of Spiti which many years ago was sent to the Agri.-Horti¬ 
cultural Society of India. Aitchison, in his Lahottl. its Flora and Vege¬ 
table Products, mentions this plant, but states that the people are ignorant of 
Its fibre, and, when speaking of oils, he says none are used, except the oil 
prepared from species of Impatiens, and that even that oil is only employed 
to polish drinking cups. No plants, Aitchison adds,arecultivated in l.ah(ml 
as «)urces of oil. Ghi, or clarified butter,,is the only substance used fi)r 
lighting purposes. I hus these wild hill people appear to be alike ignorant 
of the oil and fibre of their indigenous Linum. 

L. trigynum, R0.xb.; sec Reiawardtia trigyna, PLindt.; Vol. VI. 

* L. 6 
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Linum usitatissimum, Linn.; FL Br. Ind., /., 410. 

Linum, Latin; Lin, Fr.; Lino, It, Spanish; Linho, Port,; 

Fluchs, Germ.; Vlas, Dutch, 

Syn,—L. TRiNERviuM, Roth. 

Vem. Hind. ; Tisi, masind (=»sniooth), Beng.; Tisi, chihna, 

Behar; ^SM, Uriva; Bijri (Banda), N -W. P.; Tisi, aUt, Kumaonj 
Keun, alish, Kashmir ; Alish, tisi, alsi, Pb.: Zighir, Kashghar; Aldsi, 
javasa, javas. Bomb.; Alshi, Guz.; Alshi, javas, Dec.; Alshuvirai, 
Tam.; Atasi, ullH sulu, niadan-ginjalu, Tkl.; Alshi, alashi, Kan; 
Cheru-chdna-vittinte-vilta, Malay.; Atasi, auma,malika, san, masrind 
or masina, masuna {kshauma, according" to Mason’s Burma), uma 
(accordm^ to Sir W. Jones, Sans. ; Ziggar, Turki; Kaitdn {or baarut- 
kattdn), Arab. ; Zaghd, zaghir, kutan (or tukhme’kaidn), Pers. 

Note. It has been found impossible to separate the names given to the 
plant, the fibre, the seed, or the oil: they are, therefore, all included to¬ 
gether in the above enumeration. 

References.— FL Ind., Ed. C.B.C., 277; DaU. Gibs., Bomb. 
H., Supp., 16; Stewart, Pb. PL, 21 ; DC. Origin Cult. PL, 119; Elliot, 
Flora Andhr., /;, 123; Mason, Burma and Its People, 5/7/ Sir W. 
Jones, Treat, PL Ind., 107 f Planchon, Hooker*s Jour, of Botany, Vol. 
y/I.f 165, published 1848 ; Grierson, Peasant Life^ ^4^ i Carey^ Asiatic 
Researches, X., iSfPharm. Jnd., 37 ; Dymock, Warden, & Ho^er, Phar- 
macog^Ind., 1 ., 239 ; Ainslie, Mat. Ind., I., t;6, 6i 2; O'Shaughnessy, 
Beng. Dispens., 2 J 3 ; U. C. Dutt, Mat. Med. Hind., 292; Dymoek, Mat. 
•Afed. W4 Jndzf 2nd Bd.^ n 6 ; Pluck & Hanb. Pharm. ; Fleming^ Med. 
PL and Drugs, as in As. Res., Vol. XI., ijo; Bent. & Trim., Med. PL, 
39 { S. Arjun, Bomb. Drugs, 27; Murray, PL and Drugs, Sind, pj* 
Irvine, Mat. Med., Patna, ti6; Butler, Med. Top. Oudh, 32 ; Ran- 
kine, Med. Top. of Sarem, ISS Vear Book, Pharm., 1874, 268 , 628; 
Moodeen Sheriff, Mat. Med, S. Ind. {proof seen by the writer), 69 ; Baden 
Powell, Pb. Pr., 420, 496-500; Atkinson. Him. Dist,, 306, 740-771; 
Drury, U. PL, 278; Duthie & Fuller, Field and Garden Crops, 40 42; 
Lisboa, U. PL Bomb'., 215, 23 i ; Birdwood, Bomb. Pr., t6, 280, 3 l 6 ; 
Ripfle, 111 . Him. Bot., 82; Christy. Com. PL and Drugs, VI., 10 ; Royle, 
Fib. PL, 135282; Liotard, Paper-makitig Mat., 15, 17, 24; Spans, 
Encyclop., 9 ^ 4 ‘V? 8 , r 393 - 4 , 2024; Balfour, Cyclop., 1 ., 1127; II. 719 • 
Smith, Die., 178,247! Ure, Die, Indus., Arts, ,and Manu., II., 826, 
375 , also fiy6-8j9 ; Kew Off, Guide to the Mus. of Ec. Bot., 22 ; Simmonds 
Trop. Agrt., 899; Linschoten, Voyage to Hast Indies, I. 80 • Gazet¬ 
teers .’^Mysore & Coorg, I., 58; Bombay, IV., 58; XII.. 10.2^ XVII 
270; C. P 3^: N.-W P.. 1 ., 79 , 11 .. ,S 9 ,III.:L 5 , IV.l'lJii";Panjab, 
Hoshiarpur,9i; Cujrat, 78 , 79 : Gujranwalla, 58; Sialkoi, 76; Hunter's 
Crxssa, II., App., 75; Indian Forester, IX., 274 ; Settle. Repts.Chanda, 
Sf, 96; Gujrat, vxxtx.j Banda, 50; Azamgarh, 128; Bareilly, 82: 

/^«ngra, :.4i Allahabad, 3i; HoshungabU, 276 , 

VI- ^Irdhp68* M li 5 // ^ 98 ; Kumaon, App., 

‘’floriculture. V.. 

\ 

HaWUt.^An annual herbaceous plant cultivated throughout the plains 
of India and up to altitudes of 6,000 feet above the sea. 

HISTORY. 

f Linsebd may be treated conjointly, 

sinc^to the Jndm of the present day, linseed alone is of commercial 

this^r^T ^ H|*^bury give a brief but interesting sketch of 

of flax. Its textile fibre and seed,"’ these authors 
con^nected with that of human civilization. The whole 
^ ^oj'verting the plant into fibre, fit for weaving into cloth, is fre- 

Fevm ^av L Ir ^ere made of flax, and the uses of the fibre in 

-gypt may be traced back, according to Unger, as far as the twenty-third 
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centuryB.C, The old literature of the Hebrews and Greeks contains frequent 
reference to tissues of flax; and fabrics woven of flax have actually been 
discovered, together with fruits and seeds of the plant, in the remains of the 
ancient pile-dwellings bordering the lakes of Switzerland.** 

“ The seed in ancient times played an important part in the alimenta¬ 
tion of man. Amongthe Greeks, Aleman in the seventh century B.C., and 
the historian Thucydides, and among the Romans, Pliny, mention linseed 
as employed for human food. The roasted seed is still eaten by the Abys- 
sinians.** (Conf. with remarks below regarding its being eaten in India.) 

“ Theophrastus expressly alludes to the mucilaginous and oily properti es 
of the se^. Pliny and Dioscorides were acquainted with its medicinal 
application, both external and internal.’!^ 

“ The propagation of flax in Northern Europe as of so many other useful 
plants, was promoted by Charlemagne. It seems to have reached Sw eden 
and Norway before the 12th century.** 

The above passages have been taken from the Pharmacographia, a 
learned work which appeared subsequent to DeCandolle’s historic sketch 
of Linum (Geogr. Bot. These two works have brought together, 

in fact, all that can be said regarding the history of flax and linseed. It 
may not, therefore, be out of placef to give here some of DeCandolle’s more 
recent observations {Origin. Cult. Pl.)i “The first important work on 
this subject,” he writes, " was by Planch on in 1848. That botanist clearly 
showed the difference between Linum usitatissimum, L. humile, and L. 
angustifolium, which were little known. Afterwards Heer, when making 
profound researches into ancient cultivation, went again into the characters 
indicated, and by adding the study of two intermediate forms, as well as 
the comparison of a great number of specimens, he arrived at the conclusion 
^at there was a single species, composed of several slightly different forms.** 
Commenting on Heer’s definitions of these forms DeOandolle adds “ It 
may be seen how easily one form passes into another. The quality of 
annual, biennial, or perennial, w'hich Heer suspected to be uncertain, is 
vague, especially for angustifolium; Loret, who has observed the' flax in 
the neighbourhow of Montpellier, says:—* In very hot countries it is 
nearly always an annual, and this is the case in Sicily according to 
Eussone ; with us it is annual, biennial, or perennial according to the nature 
of the soil in which it grows ; and this may be ascertained by observing it 
on the shore, notably at Maguelone. Then it may be seen that along the 
borders of trodden paths it lasts longer than on sand, where the sun soon 
dries up the roots, and the acidity of soil prevents the plant from enduring 
more than a year.*” It may, in fact, be accepted that Heer established 
L. usitatiBiimum as a cultivateil race derived from L. angustifolium. The 
annual flax (L. usitatissimum) of which there are two special forms, a 
▼ulgare and /3 humile, has not been found, with absolute certainty, in a wild 
state. It is the cultivated form met w'ith in the greater part of India, while 
variety /3 extends into Persia. Boissier mentions a specimen collected by 
Kolschy at “ Shiraz in Persia, at the foot of the mountain called Sabst 
Buchom.*’ “ This is perhaps a spot,*’ adds DeOandolle, “far removed 
from^ cultivation ; but I cannot give satisfactory information on this head.” 

“ Linum angustifolium. whicn hardly differs from the preceding, has a 

well-defined and rather large area. It grows wild, especially on hills 

throughout the region of which the Mediterranean forms the centre, that is, 

in the Canaries, and Madeira, in Morocco, Algeria, and as far as the 

Cyrenaic; from the south of Europe as far as England, the Alps, and the 

Balkan Mountains, and lastly, in Asia from the south of .the Caucasus to 

Lebanon aqd Palestine. 1 do not find it in the Crimea, nor beyond the 
Caspian Sea.” 
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Having thus reviewed the botanic evidence DeCandolle turns to the 
philologic : ** The widely different commercial names indicate likewise an 
ancient cultivation or long use in different countries. The Keltic name Un, 
and Greco-Latin linon or linum, have no analogy with the Hebrew pischta 
nor with the Sanskrit names ootnat ntast. uiost. The varying etymology 
of the names, the antiquity of cultivation in Egypt, in Europe, and in 
the north of India, the circumstance that in the latter country flax is culti¬ 
vated for the yield of oil alone, lead me to believe that two or three species 
of different origin, confounded by most authors under the name of Linnni 
usitatissimuniy were formerly cultivated in different countries, without imita¬ 
tion or communication the one with the other. I am very doubtful whether 
the species cultivated by the ancient Egyptians was the species indigenous 
in Russia and in Siberia^ ^ These were DeCandoile’s remarks in his earlier 
work, and they were abundantly confirmed by subsequent research, for, in 
his Origin of Cultivated Plants, he continues : “ My conjectures were con- 
hrmed ten years later by a very curious discovery made by Oswald Heer.*' 
DeOandolle then goes on to describe Heer’s discovery, which has already 
been indicated by the above remarks regarding the discovery of the fruits 
of L. angustifohum m the lake-dwellings of Eastern Switzerland, denoting 
an acquaintance with Linum at a time when stone implements were being 
used. L. angustifohum is wild south of the Alps. The interest in Heer’s 
discovery was confirmed by his finding also the seeds of Silene cretica- 
a plant forei^ to Switzerland but abundant in Italy in flax fields. Hence 
Heer concluded that the Swiss lake-dwellers imported the seeds of their 
flax from Italy. The same form of flax has also been recognised in the 

in Lombardy. The prehistoric people of that 
region were, like the Swiss, lake-dwellers ignorant of hemp, and used 
stone impl^ents, but possessed the same cereals and ate like them the 

sessiliflora. There was thus, DeOandolle 
both 5ides of the Alps in which L. angustifolium was 
TKio -a ^^.''^''’zation probably anterior to the Aryan advent in Europe. 
The wnrH DeOandolle thinks, by philological considerations. 

ltnu, hnon, linum, Uin, Ian, exists in all the European 

^ f centre and south of Europe, but as it is not 

common to the Aryan languages of India, the cultivation of flax mostprob- 

with the Western Aryans, and before their arriv^al in 
aame^ac^5 or flax of the Teutonic languages comes from 
he old German Jlahs. There are also special names in the north-west of 
^urope^pellawa,atwtna, in Finnish ; hor, harr, hor, in Danish ; hor and 
tone in ancient Gothic. Haar exists in the German of Salzburg. This 

ordinary sense of the German for thread or hair, as the 
name It may be connected with the same root as ligare, to bind, and as hor, 

connected by philologists with harva, the German 
but It is, nevertheless, a fact that in Scandinavian countries 
and in binland, terms have been used which differ from those emploved 
hroughout the south of Europe. This variety shows the antiquity of the 

anfl'ifa^ees with the fact that the lake-dwellers of Switzerland 
and Italy cultivated a species of flax before the first invasion of the Aryans 

Tfii Known precisely at what epoch the cultivation of the annual flax in 

^^ perennial, Linum angustifolium, but it must 

^ Christian era ; for Latin authors speak of a well-e^rS 

l^ed cultivation, and Pliny says that the flax was sown in spring and 

root^ up m the summer." If it had been the perennial crop^the^olant 
wou d have b^n cut so as to leave the roots in the ground 7n a like man- 

must have been grown in ancient Egypt, as it is at the 
present time since the old paintings shew it being uprooted. " Now it is 
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known,”continues DeCandolle, “that the Kgyptians of the first dynasties HISTORY, 
before Cheops belonged to a proto-semitic race, which came into Kgypt by the 
Isthmus of Suez. Flax has been found in a tomb of ancient Chaldea prior 
to the existence of Babvion, and its uie in this region is lost in the most re¬ 
mote antiquity Thus the first Egyptians, of w hite race, may have imported 
the cultivation of flax, or their immediate successors may have received it 
from Asia before the epoch of the Phoenician colonies in Greece, and before 
direct communication was established between Greece and Egypt under the 
fourteenth dynasty. 

“ A very early introduction of the plant into Egypt from Asia does not 
prevent us from admitting that it was at different times taken from the cast 
to the west at a later epoch than that of the first Egyptian dyn-asties. Thus 
the western Aryans and the Phoenicians may have introduced into Europe 
a flax more advantageous than L. angustifolium, during the period from 
2,500 to 1,200 vears before our era.” 1 

“ The sum of the facts and probabilities, ** concludes DeCandoiie, “appear 
to me to lead to the following statements which may be accepted until they 
are modified by further discoveries :— 

“ I. Linum angustifolium, usually perennial, rarely biennial or annual, 
which is found wild from the Canary Isles to Palestine and the Caucasus, 
was cutivated in Switzerland and the north of Italy b> peoples more ancient 
than the conquerors of the Aryan race. Its cultivation was replaced by that 
of the annual flax. 

“ 2. The annual flax (L. usitatissimum), cultivated for at least four thou¬ 
sand or five thousand years in Mesopotamia, Assyria, and Egypt, was, and 
still is, wild in the districts included between the Persian Gulf, the Caspian 
Sea, and the Black Sea. 

“ 3. This annual flax appears to have ceen introduced into the north ol 
Europe by the Finns (of Turanian race), afterwards into the rest of Europe 
by the western Aryans, and perhaps here and there by the Phoenicians ; 
lastly into Hindustan by the eastern Aryans, after their separation from the 
European Aryans. 

“ 4. These two principal forms or conditions of flax exist in cultivation, 
and have probably been wild in their modern areas for the last five thou¬ 
sand years at least. It is not possible to guess at their previous condition. 

Their transitions and varieties are so numerous that they may be considered 
as one species comprising tw-o or three hereditary varieties, which are each 
again divided into subvarieties.” 

Very little information of a historical character can be given regarding 
flax in India. The subject has not been carefully gone into, but from w hat 
has been written it would appear that the Muhammadans have always 
given more attention to it than the Hindus. According to most writers 
certain Sanskrit names, which occur in some of the early works, are assigned 
to it. If, for example, the Kshaumd garments, alluded to in the Rdmdyana 
and Mahdbharata, be accepted, as having been made, as many writers 
maintain, of Kshuma or Ksumd, i.e., linen—synonyms Umdy Haimavati, 

Atast aAd then the fibre must have been well known to the 

Sanskrit speaking people from very ancient times. But there is some 
doubt on this point. Kshaumn, the name which of all others would carry 
the Asiatic knowledge in linen furthest back, is by some writers supposed 
to denote silk: indeed, its resemblance to Chumd, the Chinese for grass-cloth, 
has been even suggested as worthy of consideration. In the Institutes of 
Manu, mantles of woven Kshumd are those directed to be worn by theolo¬ 
gical students of the military class. Commenting on this subject Mr. 

Hem Chunder Kerr (Cw/Ziv/iGon of. and Trade inyyittCyp. //Isays “So 
recently as 300 years ago Kavl Kankana, in the Bengali Chandiy de- 
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scribed a female punished by being obliged to dress in Kshauma cloth and 
to tend goats. “ In this instance,” adds Mr. Kerr, «the cloth obviously 
was a coarse or sack cloth. In the Purdnas references to the Kshauma 
doth are frequent, but do not indicate its nature or character. In the 
1 Tf ^ is described as part of the dress of a Brahma- 

chan (VoL U., p. 4.83), Anyhow it is abundantly evident that, as in other 
parts of the world, so in India, the true flax was known and manufactured 
from v&ry early times, but that within the last two hundred years it has 
entirely lost its ground ; and in Bengal, in the present day, a man would 
be laughed at who would say to the cultivators that the stalks of their 
well-kni^n are rich in fibre, and could by proper management yield 

u ^ writer has failed to find the passage, given above 

by Mr. Kerr, in Gladwin’s or Blochmann’s translations of the Ain-i-Akbari, 
nor has he come across, in that most valuable work, any other passage that 
alludes to flax or linen. Linseed is, however, mentioned in the rabi harvest 

Agra, Allahabad, Oudh, Delhi, Lahore, Multan, and Malwa, so 
that one might be disposed to think the oil had been as well known in 1500 
(date of the Atn-t-Akbari) as at the present day. Linschoten, who visited 
India in the sixteenth century, mentions by name a fibre found in Ceylon 
which his translators have rendered flax, but he says nothing of flax or 
lins^d in India. Tavernier is silent as to flax and linseed, though he de- 
gcnbes the field-crops over a part of India that he certainly could not have 
crossed without noting the abundance of this crop, had it been as at the 
present day, of primary importance. Linschoten was one of the most re- 
markable travellers who ever visited India and the East. Wflile speaking 

*t ** China there is much Flax and Cotton, and so 
g^d and cheap that it is almost incredible.” But may not the flax 

China-grass, chuma ? To the people of 
India edible oils only are of importance, and probably the non-edible ones 

present. Before the foreign demand, there- 
♦kI™ y probable that Linseed was of little or no value to 

u* “ j certainly significant that neither Rheede nor 

rJlT "y seen by them in India, and that 

so late as*" 1768*^ silent on the subject, though his Flora Indica appeared 

article, in fact, on the subject of flax which the 
t>een able to consult, is that written bv the late Revd. W. Carey, 

,, .. appeared early in the present century. The corresoondence of the 


• P probably grown by the people of India 

date of Carey’s paper, had apparently lost the im¬ 
portant once attached to it by the Muhammadan rulers. It would seem 

P*'fsent value in Asiatic agriculture like tea, coffee, jute, wheat, 
r European influence and commerce. Ainslle in 1826 

narfc.^?iT^* T^fr® ^ great deal of flax wow* cultivated in many 
^aie especially in Bengal, for making oil, and of 

‘ ^ become an object in tbe lower provinces.” Thus 

Sanskrit ind Rl modern agricultural crop. U. 6. Dutt ^ives it its 
h^SmTV. Bengali names, but makes no mention of its properties 
ha^ng been known to the Sanskrit physicians. Even a stroneer^proof 

^,7* ® *n*Jian flax and linseed industry may be drfwn^rom 

the s^nd'^ nor hnse^ are even mentioned in it by name. In 

the second ed ition, 1825 (issued by Mr. T. Thornton),Mt is stated. 

• The Italics have been given by the Editor of this work. 
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“ Flax 15 very generally cultivated in Bengal and Behar for the oil which 
is obtained from the seeds, the stalks being rejected as useless/* It may 
be here added that Dr. Buqhanan-Hamilton’s silence on the subject of 
flax or linseed is also very significant and strongly confirmatory of the 
suggestion here offered, that in India down to about the year 1830, neither 
of these substances were of commercial importance, and, in fact, could 
hardly be said to have been Indian agricultural products. 

Buchanan-Hamllton, in his account of the Kingdom of Nepdl, deals with 
the crops grown there in his time (1819), but makes no mentiim of Linseed. 
And what is even more remarkable he is silent on that subject, in his 
Statistical Account of Dinajpur, in Behar and also in his Journey through 
Mysore. The writer has repeatedly urged, in this work, that rhe mere 
existence of Sanskrit names, which by present universal admission allude 
to a certain plant, should not unreservedly be accepted, as DeCandolle 
very frequently does, to prove ancient cultivation in India. The names 
may be, as is doubtless frequently the case, comparatively modern adap¬ 
tations, or they may denote, on the part of the early Sanskrit writers, a 
knowledge, or survival of a knowledge, that dates prior to their invasion’of 
India. 

Royle informs us that the first record of the exportation of Linseed from 
India occurs in 1832, when a Mr. Hodgkinson sent from Calcutta ten 
bushels. In 1860-61 the exports from India were 550,700 cwt., valued at 
^>>25,57,790; in 1880-81 5.997*172 cwt., valued at ^3,69,81,265; and last 
year (1888-89) they were 8,461,374 cwt., valued at K5,05,79,221. Com¬ 
menting on the Linseed trade of India, Mr. d, E O’Conor points out that, 
in 1884-85, the figures of the export trade of Linseed during the five pre¬ 
vious years showed an increase from 5,997,172 cwt. in 1880-81 to 8,746 596 
cwt. in 1884-85, or nearly 46 per cent. In the succeeding year the exports 
cached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trade (Mr. O’Conor pointed out) from Calcutta to Bombay was 
striking. In 1880-81 Calcutta exported 4.<>65,34i cwt., and Bombay only 
1*925*524 cwt.; whereas in 1884-85 they exported 3.757,018 cwt. ard 
4*989.578 cwt. respectively. This apparent migration does not, however, 
appear to have been maintained. Since last year (1888-891 Calcutta exported 
5.659.492» and Bombay 2,797,246 cwt. For further particulars regarding 
the trade in linseed, the reader is referred to the section below which deals 
spM^al^y with that subject. (Conf. with the concluding paragraph of 

Properties and Uses. 

Fibre.—The bast fibres of the stems yield Flax which when bleached 
IS known as Linen. 

OiL—The oil—Linsf.rd— is-extensively used in the manufacture of 
paint, pnnting-ink, floor-cloth, artificial India rubber, oil varnish, and soft 
Map. The seed is nearly always adulterated, pure Linseed oil bcincr in 
India almost unknown. In Russia it is adulterated with hemp seed, and in 
Imdia being grown as a mixed crop with rape, it is rarely If ever pure 

ioa important article of trade and is both exported 

and sold m India as cattle food. ^ 

for poultices. It is also taken internally 
in bronchial affections, diarrhoea, &c. Linseed oil is aperient, but is only 
rarely administered internally. It is chiefly employed in the preparation 
of liniment for burns. It has been thought unnecessary to de.-il with all the 
minor uses of so well known a substance as Linseed oil. The reader is 
thlTnl'ture!^^ Pharmacopoeia and such other works for information of 

SEEDS are used internally for sronorrhcca 

d irriUtion of the genito-urinary system. The flowers are considered a 
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iodine they assume a transparent blue colour, the creases taking a darker 
x. ^ dimensions of the fibres are as follows ; length, 0-157 inch to 
2 598 inch ; mean, about i inch; diameter, 00006 to 0 00148 inch; mean, 
f ° 001 loch. The chief characteristics of flax are its length, fineness, 
solidity, and suppleness. Its remarkable tenacity is due to the fibrous 
and thickness of the walls; its suppleness permits it to be bent 
sharply ; its length is invaluable in spinning; and the nature of the surface 
the fibres from slipping on each other, and contributes to the 
durability of fabrics made with them. Flax may be made lustrous like silk, 

>n warm, water, slightly acidulated with sulphuric acid, then 

Tater ^ Samnf.. of potash vapour, and gently washing in cold 

ater. bamples of flax exposed for two hours to steam at two atmospheres. 

^ . hours, and again steamed for four hourriost onTy' 

8-L^; jute"and 2^^39 ^ MamWa. hemp lost 6 07 ; hemp. 6*18 to 

King (in their report already quoted) give 
™ on Marsdenia tena- 

with fniir nthpr^k * chemical nature of flax has been compared 

but it mav ^ there given may, therefore, be consulted, 

chemists nr>«Jc found by the above-mentioned 

llnrlpr u A per cent, of moisture and i-6 per cent, of ash. 

Of cellulLes (one of*th ^ost 14*6. after an hour 22*2 per cent. 

cent 'twas seen to have 81*9 per 

127*0 oer^cent R 8*^ per cent, and by nitration gained, becoming 

>ield a.7*o Dprrpnf it lost 4 5 per cent, and was found to 

stated^^Fiirnn carbon. The fibre experimented with was, as already 

aboveVesultrmiahrk the Indian fibre, with the 

Indian climate <;od ^ indicating the influence exercised by the 

or miffht even*demn method of cultivation, on the production of fibre, 

several ceXries aTr '^^^ ^ cultivated for at leas( 

production of fibre. capable of being utilized in the 

CULTIVATION OF FLAX. 

™. „ early experiments in INDIA. 

Trade *^oard of 

wWch conTain“h; re Hon’ble the East India Company 

the writer found (after carefuirv ^Recultivation of Flax, 

volumes) that there waq litfU ^ *^cading through these curious manuscript 
by Roxburgh Care " ^ learned than had been publishid 

have long been in the^’hana 't other authors whose works 

performef Sen Ze vear^'r^'’’" experiments were 

were again instituted ationt Kf» and a further series of trials 

though attended with a b^teen years later. The results were the same, 

European expert cTl Lf “‘‘u" i" ‘be hands of the 

the pSrpS S were brought out for 

ernrSent farms to the fie^L'o^ ^hfZv^^• r 

was thus allowed to laose into ^ the whole subject 

flax and hemp beintr ex^tiL “ obscurity, the interest in both 

of India in other and morn^h^^commercial progression 

practically took the place of which in time 

There is thus liure mnrP^l h^p ,n popular favour. 

Fibrous Plants, until th^record hVra'^contained in RoyIe*s work on 
pre^nt date. Space will not aH "carer the 

in its entirety, but since thaf ^ of Royle's article on'Flax 

I*. 21 ^ "ot soaccesribleas its great value 
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deserves, the following pages (up to page 24) which convey the main facts 
of practical interest, may be given 

** REPORT ON THE CULTURE OF FLAX IN INDIA. 

TOurce 01 Piax nore u,e a hh j observe that ‘as India annually exports nearly 

Russia.• The Belfast Cham W^obser«^t hat 

tS'^ntTwhich produced this quantity of seed would yield, annuahy, at 

requires such to waste so much of valuable exportable 

maTeriah" ^rurit°does not follow that tlje production of 

oUhe sH! brLches. and leaves, is often obtained at the expense of the parts of 

fructiBcation. The subject, however, has not 

“The earliest attempt to produce Hax in India seerns to have been made by 

Dr Roxburgh about the beginning of this century, and as at that time the East India 
Company hid established a Hemp farm in the "^S>*bou^d of 

abletoinake many experiments on substitutes for Hemp and Flax. 

ted Hemp and Flax in the Company’s farm at Reshera, m the neighbourhood of 

Flax, he says, it is very generally cultivated during the cold season in the 
interior parts of Bengal and Behar. ‘Samples of the l*Ujc have frequently l«en 
procured by the Board of Trade, and sent to England to the ^urt o. 

flirectors, Z that it is from home we may expect to learn its ^ ^1^* 

has been found good, large quantities may be reared f 

alone which thi crop yields must be charges to render ,t 

profitable to the farmer' '/ Obs. on Subs, for Hemp 

“The Author, as long since as the year 1834. stated in his w I 

layan Botany x ‘ In India the Flax is cultivated only on account of its se^, of which 
the mucilage is valued as a demulcent, in medicine, and the oil in the arts; but the 
plant, which in other countries is most valued, »s there thrown awayand others. 
Lch as Hibiscus cannabinus and Crotolaria juncea. are cultivated almost in 

same field for the very products which this would yield. 1^ 

of experiment whether a valuable product might not be added to ® 

profits, without much additional expense. And again, m the year 1840, the Author 
wiled attention to this subject in h^ Kssay on th^ Productive Resources 

“ In the year 1839, moreover, a Company was established, by the influence o* Mr. 
A. Rogers, at one time one of the Sheriffs of London, expressly for the growth of 
Flax in India. Money was subscribed ; a Belgian cultivator and a Belgian preparer 
of Flax were sent out to Bengal, with both Riga and Dutch seed, and all the tools 
which are employed in the culture and preparation of Flax in Europe. A pamphlet 
moreover was published, in which full directions were given for the culture and 
preparation of IHax, and illustrated with figures p{ the various tools ernploycd lor 
this purpose. The subject was warmly taken up by the Agricultural Soc.ety of India, 
and% small committee appointed of members who took a special interest in the 

The directions of the Irish Flax Society were printed \vi Proceedings ^ 

well as those of Mr. Andrews from the Northern Whig. Translations of plain 
directions were made into the vernacular languages, which, as well as models of the 
tools, were distributed. The Gold Medal of the Society was offered for the produc¬ 
tion of a large quantity of Flax, and smaller prizes for the natives. ExpenmenU 
were made by several members of the Society, )n different parts of the Bengal Presi¬ 
dency, as well as by the Belgian farmers. 

• The following formed the substance of a report prepared by Dr. Royle in 
August 1854, and is printed nearly as it was -written. 

“t [See the present trade in Linseed, in the Chapter on that subject,— Ed.l 
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• i.- the Flax produced having been sent to Calcutta, comparisons were 

instituted between the samples produced by different individuals, and those from 
European and from indigfenous seed. Mr. Deneef, the Belgian farmer, pronounced 
the sampl^ worth from ^44 to £60 a. ton; and one, produced from country 
seed and heckled, was thought worth £66 a ton. Some of the specimens sent to 
Liverp^l were valued at from £^0 to £45 ; and those which were forwarded to me 
i 1 of the Agricultural Society were pronounced by Mr. Hutchinson, 

u* worth from £4^ to £4^ a ton. The experiments were made 

chieHy near Burdwan. Monghyr, and Shahabad ; but the best native seed wasobtain- 
cd from the northern station of Saharunpore, and a white Linseed from the Saiigur 

territories. A little Flax was also produced by Mr. Williams, at 
Jubbulpore, under the direction of Mr. Macleod. 

‘^Mr. Uyburn gave as the result of his experiments near Shahabad, that the 
expenses of culture of a bigha of land, and the preparation of the fibre, amounted to 

; ^od th • profits to Ri7*i-5, supposing the four maunds of Flax produced to 
be worth ^35 a ton. ^ 

“ In consequence of a communication which had been received from the Honourable 
Lourtof Oirectors, SirT. H. Madd >ck. at that time Secretary to the Government 
oMndia, addressed a letter to the Agri.-Horticultnral Society. In this the Society 
was requested, m order to assist the Government in determining on the measures 
proper to be adopted for improving the cultivation of Flax, to supply such accurate, 

as thev may possess, or as thev may be able to obtain. 

I he bociety accordingly prepared a report which contained everything that was 
fthe subiect of the cultivation of Flax in India. This was 
forwarded to the Government, and also published in their ‘ Proceedings ’ for November 

the pro^abircuTCe oi naxT^Indu'T’ " *'’* P-babilities of 

22nd Government, on this, wrote (November 

h^ron^idiriS i Society. that-‘ The cultivation of Flax can no longer 

nroved inlf* ^ <loubtful experiment, since it appears from your report to have 

V be very fairly profit- 

h^^tvo ‘VIS therefore much inclined to doubt whetheV any 

bounty or reward from Government is necessary, or would be justifiable. * ^ 

'*'' 9 “!?'?!? '"f'«nce, the Flax Company did not po on with 

ceed with^:/ individuals who had taken up the culture did not pn- 

seenine^e^^^tn K '^T"’'" i®' ‘’’I offered by the Afrricultural Society 

on Tcrount nf b. fil,**"®" no appearances of the culture of Flax 

DrobaW^therefn^^^E ° >=*P<=nn'nnts were made. It is 

was „f tk. ; lhaUhe success, which appeared sufficient when the experiment 

^ He I ■ ' when on a heater scale. 

roi!^Dleteyailurrat‘H^®nei.’ that the experiment in the season of 1840-41 was a 

Tv”?, wea her nt ^he la’i°':'"^- ^ •*’*''‘'’8 '«en sown, to the unusual- 

lch^^Inax^\^‘cl:anel“ (the hot winds) in 

“ Mr. Wallace, who had carried on the cultivation for three or four vears at 

JLkVk he again forwarded samp es to the Agricultural Society 

^^^rs From irsame also softer than the^p^o^uce of ”rmt’ 

&t batch w^^’ rI. M f” Plundee, the port to which his 

labour wit^vTe^^^„l^V^^:..,^* “^^^ ‘hat after several years’ 

th* art of dressinir fhe arHele^^* Cultivation at Monghyr, and after having taught 
unlcK the G^ernmlint t. ^ ‘h* speculation must be abandonid, 

i^L^e J ‘’""f'^^hrsSTo?^; noric:'’“nr'r a■uT„r:^i^l "it 

of the Committee f^thehTe^ referred to nor the reasons 

Uin the real causes of failure after sttc^ra'y"eaTs"triar ' 

experiments M^thc\a!hirJ*Af^ merchant from Calcutta, having made some careful 

an^ L^;:rsh';nt t?“co^eYut"f£ 

myself, having a large piece of gro:nd’'aSbl°e?'"i ST^p't'o BlugultiorTran‘.«e^ 
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lent Flax seed district), and obtained a considerable Quantity of native grown Hax 
straw, alter the removal of the seed. 1 had it collected from various fields, so as to 
obtain an average. ”1 his material was in every instance too bushy for the proper 

f >roduction of fibre, and the yield was very trifling, and in fact worthless for manu-. 
acturing purposes. The bushinessarose from the practice of the natives, who grow 
several plants, as you are aware, at once, in the same field. The Flax plants were 
consequently planted too far apart ft r fibre-yielding purposes. 

*** Not yet fully satisfied on the Question, I took a patch of land (three cottahsS, the 
best 1 could pick out, fine, friable loam, fit for anything—it had been a cauliflower 
bed, and was therefore deeply spade-cultivated and highly manured—its last crop, 
cauliflowers, having nothing prejudicial to a Flax crop. 1 began very early in the 
season, had it turned up and laid for a fallow ; two m<'nths after, again pulverized 
and weeded, and again—four times In all; with the addition of a large supply of fine 
old cow-dung, 1 had it now sown in the proper season, with the best Flax seed, very 
thickly planted, so as to draw it up as free as possible from lateral branches. 
Everything promised well. The field giew beautifully, and soon attained a height of 
three feet. I began to collect the crop, first, as soon as the flower had completed its 
growth and the seed-vessels began to form ; secondly, as soon as the seed-vessels 
had fully formed and were filled with green but immature seeds; and lastly, after 
the seed was fully rijie. I took great pains in water-retting the samples—generally 
removing them from the water rather under-done, for fear cf occasioning weakness 
in the fibre from over*retting. 

In every instance, the quantity of fibre was small and weak, and very inferior to 
the .samples of Flax deposited at the Agricultural Society's Museum, obtained from 
luhbulpore, and other upper country districts. No Indian Flax, however, which 1 
have seen, equals in nerve and general good qualities those of European growths.’ 

“As the above is no doubt a correct account of what occurs with the Flax plant in 
the moist climate of Bengal, of which the effects may perhaps have been aggravat¬ 
ed by too great richness of soil, it might be inferred that a different result would 
take place in the drier climate of the upper or North-West Provinces of India. This 
is certainly the case, but though the product is different, it is not, from the shortness 
and brittle nature of the fibre, more suitable for the ordinary purposes of Flax. 

Mr. Hamilton, of Mirzapore, one of the up-country stations alluded to, * sent 
some bales of the slall<s to Calcutta, for the inspection of the Belgians, and was 
told that the shortness of the stalks would prevent their manipulation.’ 

*‘lt is evident, therefore, that there is some difficulty in producing good Flax in India. 
This difficulty is, no doubt, the climate ; while the native methods of culture are the 
rnost unsuited to the production of good fibre. Mr. M’Adam, Secretary to the Royal 
Flax Improvement Society, has, in his Prize Essay on The Cultivation of Flux. 
well observed * that a slow, steady growth is requisite for the quality and yield of 
fibre; also a temperate climate, that between the parallels of 4S® and 55® being the 
best; and a continued supply of moisture from spring till autumn.’ lie also ob¬ 
serves that ‘ the hot summers of Russia and of Egypt cause a dryness and brittleness 
of fibre, and prevent its retaining that elasticity, oliancy, and oilincss which charact¬ 
erise the Flaxes of Belgium, Holland, and Irelancl.* 

‘‘ But considered generally, it is not to be expected that a plant whicli attains per¬ 
fection in Belgium, and Is so successfully culiivated in the vicinity of Belfast, would 
succeed well in the hot and moist, but sometimes dry climate of Bengal. In fact, if 
the Max was not one of those plants which, like the cereal grains and pulses, can be 
grown in the cold-weather months of India, it could not be cultivated there at all. 
But with this culture, we have the anomaly, of the seeds being sown in autumn, • 
when the climate is still hot and the ground moist, and the plant has to grow while 
the temperature is daily becoming lower and the soil drier—no irrigation being usual¬ 
ly cMuployed with these win'.er crops, though dew begins to fall as soon as the ground 
becomes cooled at night. In some places, the crop attains perfection in about ninety 
days, is collected in January, the coldest month ; in others, not until F'ebruary or 
March, when the rapid rise of temperature is favourable to the ripening of seeds, but 
not to the production of fibre. 

“ Of all parts of India there are none that appear to me better suited to the growth 
of Flax than the Saugur and Nerbuddah territories, where the soil is rich and prolific, 
and the climate a medium between the extreme moisture of Bengal and the dryness 
of the North-West Provinces. The Wheat of this district is considered superior to 
any seen in the English market, with the exception of what comes from Australia. 
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* In Egypt, also, the seeds arc sown about the middle of November, in the plains 
nhichhave been inundated by the Nile, and plucked in about no days. 
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The Gram and the Linseed are also of finer quality than any produced elsewhere in 
India; while the suitableness of the climate for the production of good fibre is pro¬ 
ved by the length and strength of the Jubbulpore Hemp, as grown by Mr. William 
as well as by the specimens of Flax which he has likewise grown. 

‘‘The Indian method of culture is certainly not suited to the production of fibre, 
but the seeds abound in oil. ‘ The yield of oil from a,bushel of Indian seed is from 
I4flb to i6 a;of English or Irish, lojlb to lalb.’ Therefore, it is evident that the 
Indan ryot succeeds in his object, as well as the Irish farmer, who grows the Flax 
plant for its fibre, but neglecU to gather the seed: though this is not only a sale¬ 
able product. but one which abounds in nutritious matter for his cattle, and would 
further afford the means of fertilising his fields. As it has been found difficult to 
pereuade the Irish farmer to gather the double crop, I believe it would be hopeless to 
induce the Indian ryot to change a culture which is suitable for his purposes with¬ 
out the aid of successful example in his neighbourhood. You might make him 
grow less seed, but I much doubt whether we should get him to produce any useful 
fibre; and without his co-operation it would be impossible to attain any considerable 
success. Indeed, the Agricultural Society of India have given it as their opinion in 
one of their resolutions,—* That the culture and propiration of Flax in India so as 
to be able to compete with the Flax of Belgium or Russia, can only be effected by 
practical European growers instructing native cultivators in the art; and, fur her 
that an entire change in the mode of cultivation, as well as in the preparation ( the 
plant, IS necessary to produce the article in a proper state.’ 

“ It has, indeed, been madea question, whether a good supply of fibre and of seed 
can be procured from the same crop. One gentleman, in reply to my inquiry in¬ 
formed me (London, 4th July) that ‘ it has been found imp-ssible to preserve both 
seed and fibre, j.e., for the better qualities of each; and that the plan pursued is 
simply to gather before the seed ripens, when the delicacy and softness of fibre form 
the desideratum, but to leave the plant standing until the fibre is dried and greatly 
injured, in order to secure the superior seed fit for sowing;’ and this is the result of 
information collected after a residence of many years in the interior of Russia. An¬ 
other gentleman replies to the same inouiry, from Belfast, on the 8lh |uly' *Mt is 
not only (juite practicable to have good seed and good fibre at the same time, but it 
IS the universal rule in all countries except Ireland, where we have only been able to 
get the more intelligent farmer to abandon the wasteful practice of sleeping the Flax 
stems without removing the seed. The finest Flax in the world is grown in Belp^ium 
yet the seed is saved from it.’ ^ * 

"But as there is no doubt, from the experiments of the Indian Flax Company 
and/rom other more recent facts, such as the production of Flax as far sonth as on 
the Shevaroy Hills, at Jubbulpore, and near Lahore, that Flax can be produced In 
India, it seems desirable to ascertain whether it cannot, by careful culture and im- 

C ved processes, be produced as a profitable crop in some parts of the country • 
ause, as 1 have before said, ‘ 1 cannot think that that which is done successfullv 
in Egypt, IS impossible in every pai t of India ;’ and there can be little doubt that 
in some places, at least, coarse Flax could be produced, as well as some for the oaner’ 
makers# ^ ^ 

am informed that Messrs. Hamilton, of Mirzapore, propose, this year 
attempting the culture of Flax, in the tract of land of which they have a grant, in tho 
Goruckporc district, and which I should consider a more favourable locality than anv 
near Mirazpore. I would suggest that Mr. Williams, at Jubbulpore, should 
requested to an experiment, to ascertain the quality of the Flax which may be 

produced in that locality, as well as the quantity obtainable per bigha or acre 

preserve the seed. Mr. Williams has already arowil 
a httie Flax ; he is accustomed to the preparation of fibre, and the soil and climate are 
both, 1 conceive, more favourable than in most parts of India. 

** I would also recommend that Dr. Jameson, the Superintendent o^ the Botanic 

harden at baharunpore, should be directed to make a small experiment, both in the 
plains and in the hills, in order to ascertain the same kind of facts respecting the Fla* 
plant when grown according to European methods for the sake of the fibre The 
Agricultural Society of the Panjib are already attempting the culture, as the Secre- 
t^y has addre^d a letter to the Court, requesting an opinion respecting the quality 
a[riv<^^lF..r7he^^ have already produced; but the specimens hkve not y^t 
w^ds deSd!) however, recently been received, and will be after- 

^ am well aware that Government experiments are not likelv to nrove 
profitable where those undertaken by indiyiduala have failed, especially as ^hese had 
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good scientific and practical advice, I am yet sanguine in thinking that experimei^s 
conducted in the localities I have indicated would give information which would be 
practically of great value for extensive tracts of country. The people are acquainted 
with the culture and preparation of Sunn 6bre, and might easily he instructed by the 
European gentlemen to whom I have alluded, in applying the instructions for the 
culture of Flax in the Proceedings of the Agricultural Society of India for the years 
1840 and 1641, including those prepared bv Mr. Deneef, the Belgian farmer, after 
practical experience in India, published Brst in 1840, and then in 1842. 

** I have not thought it necessary to refer to the opinions respecting the exhausting 
nature of Flax as a crop. By the methods of steeping the stalks in steam and hot 
water, it has been ascertained that the time required for the separation of fibre can 
be very greatly reduced; while the steep-water, where no fermentation has taken 
place, has been proved to be useful as manure water for the soil. Feeding cattle, 
moreover, upon a portion of the seed, produces manure which is invaluable in restor¬ 
ing much of what has been taken from the soil. But as these methods are hot appli¬ 
cable to the present state of the culture in India, I will only allude to the probability 
of some of the mechanical methods of separating the fibre fiom the green flax, proving 
likely tc be of useful application. 

“Since, according to some accounts, considerable success attended the experi¬ 
mental culture of Flax in Indii, while others considered it a failure, it is desirable to 
ascertain the causes of this discrepancy, and to draw some conclusions which may be 
of use to other parts of India, if not to the places where the experiments were made. 
This we may probably effect, by analysing the statements of the different experi- 
meotalists. 


CULTIVA¬ 

TION. 

■EArly Expeii- 
I ments. 


** Shahabad Experiments. 

** The cultivation of Flax io India in recent times seems to have be^n at Shahabad, 
in 2^® of north latitude, in the year 1837. In the Proc. of th£ Agri.-Hortic. 
Soexety. there is a communication from Mr. G. Leyburn, of Nunnoa Factory, 
giving an account of the sale in London, on 17th July 1838, of some blax grown by 
iiim. 'The Flax, per W'fncfso/', is landed sound. No. i sold for per ton, and 
No. 2 for j^i4 per ton—nine months’ credit. They are described as harsh, and 
without the softness characteristic of Russian Flax. Prices of the latter being lower 
than usual, P. T. R. selling here at this time at £40 per ton.’ 

“Mr. Leyburn states that he prepared his first sample of Flax in the common 
way, from plants which had borne seed. He sent them to Messrs. Truman and 
Cook who reported that any quantity of a similar article would find a ready sale, at 
^35 a ton. In the following year, Mr. Leyburn entered on the cultivation rather 
extensively, and succeeded m producing an article of lengthened staple, and of a 
quality vieing with the Flax of Russia. A portion of the cultivation wa.s carried on in 
the bed of the Soane River, and part in the uplands of the district: some of it was 
prepared before the seeds were ripe. He calculates the probable profits of the 
culture to be : — 


Per BiGHA.* 

R a. p. 

Rent of land • . .180 

Ploughing . . . .080 

Seed.180 

Pulling, beating seed off, 
watering . . . .593 

Packing, cartage, prepara¬ 
tion (nearly all hana la¬ 
bour) • . « • 16 o o 


Produce. 

R a. p. 

Linseed, 5^ mds. , . . 5 .,8 o 

Flax, 4 mds., at (say) ^^35 per 

ton . • . • . 46 10 8 


52 2 8 ! 

Deduct expense of cultivation, 

as per contra . • « 25 i 3 


Total 


. 25 I 3 

-.■II— A ' 


Profit on one bigha of land 


.27 I 


•*Witha factory in full play and effective machinery, Mr. Leyburn considers 
that the manufacturing price of the article would be three to four rupees a maund, 
which is equal to about ^9 or ^12 a ton. But to give effect to the production of this 
article, the aid of European enterprise is necessary. (It is particularly deserving the 
attention of indigo-planters.) He failed'in overcoming the deep-rooted prejudices 


• The bigha of land in Shahabad is something more than the Bengal bigha 
which is 1,600 square yards, or the third of an English acre. ’ 
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hlld on a cultivation which 

held out to them a prospect of more than ordinary profit for their labour.* 

Experiments of the Flax Society. 

m 7 Flax Experimental 

Rro vn^in Bencral^ l>ehaif, some specimens of Flax 

>n Calcutta, observed that— 

ascertain how^^Ld a /if S-)*® Produce a larffe quantity, but to 

as shall readil^rnmn#*?/* J readily obtained, the g’rowth of India, and such 

This obiect ha^ hfftf air*. /J^^ t!'* Belgian Flax in the Home market. 

5 rSH' nml^r^f 

bonus I the E]pe??Lnt^rSoci;ttor?o:;o‘’'r:p"-lr;l- * 

distrib,d^d ^fffeirfo^n I'T Woollaston further remarks, has been 

Sels of imol/mlnrf who were desirous of trying the cultivation. The 

person reouinne^ tUmm aWif Helgfium, and facsimiles made for any 

has nev^r been allowed ?' f -?f the materials. Private profit or gaij. 

has been freely imparted to'^afr? Pvery kind of information, as far as possessed, 
interest in threxp^riment. and every endeavour made to excite an 

the resourccs^^orrmliVlrTen^^'r"^* o* view is incalrulable. Both as developing 

slons in r most' impm\rnt'^::at'm^,e'^^r,f3';''d ^h-scb from her own posses- 

what mav well 1 a ei.r..-:,r i no longer making her dependent, tor 

observSns Mr w"o afto^ necessaries, upon a foreign and^ival power. These 

also, in the cultivatirfn Ln 1 apply in a great measure to Hemp 

deeply interested. The succesTfuTimfod^^rF ^ which the Experimental Society are 
from this country, will not onl,! I * staples into England, 

generally, but be a severer blow t^o R.?«^ ^ blessing of the largest degree to India 

the rf«‘^''-ction of her fleets, or the nnnlhlratl^ of"he?^rmies^"‘' 

Rio.ooo shoufd^'be ^gIvfn*foT*the”7^Vh recommended that the bonus of 

Lord Auckland. w^rwas Lt ^h.f H^^'^n"*^ the objects of the Flax Society, 
warmly interested as anv onp In fkl Governor General of India and was as 
economist; the Secretar^v tn Tn '»riprovement of its resources, was also a political 
*“Hk I nr^k^ * ^ to Government was directed to rentv • 

the PenVlem^enlhoVaTe"corl!p‘ff^^^*'^^ interest the publFc-spirited proceedings of 
of Flax in India, but it is only in promote the improvement of the cultivation 

direct and general comoeiiimn *nd with the view of exciting a 

to influence the course^of ‘ ®'' bounty 

feel that the case before him is nnn agricultural enterprise, and he does not 

Government.’ which would justify the special interference of the 

who had been sent^to^ln'dia by th? preparer of Flax 

and giving directions on thp mr^A r ^‘’C'rty, were of great use in examining the soil 

in reporting on th 7 country, as well as 

Mr. Deneef’s directio^ o? were grown in the country. 

practical experience in <bawn^p alter he had had 

of Others. These we, therefore re^nrlnri^*” ‘‘fi^ ^fv guidance 

Society for the year 1842, p. 393 ^ ^Journal of the Agrt.-ilorttcultural 

^'^^L^X^N^BfcNGAL'°n MODE OE CULTIVATING 

-Mnaccordal w BELGIAN FARMER, 

observations since niv arrl^I^ ^ send you as follows a detailed report of my 

“ ‘ I will not entJr onTn p!?.i cultivation of the Flax plant, 

plant in Europe because n mode adopted in the cidtivalion of this 

content myself with lnforminTvm5f;* Jf”'" .‘'o. so theoretically, but will 

-K you, Irom my own practical experiments, of the means 

prevail on these ign’ola^'t^ciiUknf^'^ Bungpure, writes: ** Having great difficulty to 
the vengeance o? an evil soirif”'^ n* it—owing to a superstitious belief that 

new article. Flax grows rcnfarl/aKi' **ih fo*" introducing the cultivation of a 

well m this district. I he z;m?n no doubt would succ^^^ 

improve agriculture in general commence to show an inclination to 
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at our disposal in this country, which can r adily he made available for the oroduc. 
tion ot Flax and its seed. ^ 

as a/e annually renewed by the overflowing of the 
Oanges, or which a^e fresh and ricn, are the best adapted for the cultivation of 
Flax. 

! turned up twice or th-ice with the Indian plough, it 

must be rolled: because without the aid ot the roller the large clods cannot be 
reduced, and the land rendered fine enough to receive the seed. The employment of 

the roller, uoth before and after sowing, hardens the surface of the earth, oy which 

the moisture of the soil is better preserved, and more sheltered from the heat of the 

sun. About and near Calcutta, where manure can be obtained in great abundance 

tor the trouble of collecting it. Flax may be produced of as good a quality as in any 
Furope. Manure is the mainspring of Cultivation. It would certainly be 
^e better, if the earth be well manured, to sow first of all, either Sunn (Indian 
Hemp), or Hemp, or Rice, or any other rainy-season crop ; and when this has been 
reaped, then to sow the Flax. The tillage of the land, by means of the spade 
{koUalee) used by the natives (a method which is far preferable to the labour of the 
plough), with a little manure and watering at proper seasons, will yield double the 
produce obtainable Irom land tilled without manure and irrig’ation. 

7 1 m<^e of forming beds ol six feet in width with intervening furrows, in use in 

/-Mland and in Belgium, is very inconvenient in Ind^a, because great care must be 
taken to preserve the moisture of the s«.il ; and on the other part, for the purpose of 
weeding, they are unnecessary. When proper Linseed, freed from mustard seed, is 
sown^, I think that the 1 * lax requires no weeding at ail in India. 

“‘ 3. 1 he proper time to sow the Flax in India is from the beginning of October 
until the 20th of Noveml>er, according to the state ot the soil. The culture must be 
lyriormed, if possible, some time before the sowing. 1 he Flax which I have sown in 
November pnerally much finei and much longer than that sown in the former 
month, which 1 attributed to the greater tail of dew during the time it was growinir 
The quantity ot country seed required to the Bengal tigha is twenty seers, but only 

of fbe foreign seed, because it is much smaller and produces larger 

stalks. * he latter should be preferred ; it is not only more productive in Flax hii+ 

owing to the tenderness of its stalks, it can be dressed much more easily. ' ’ 

4. 1 he r lax must ^ pulled up by the roots before it is ripe, and while the outer 
bark is in a state of fusibility. This is easily known, by the lower pan of the stalks 
hecoming yellow ; the fusion or disappearing of the outer bark is effected during the 

sleeping, which may be fix^ according to the temperature; say, in December at 

SIX days, in January five, in February four days, and less time during the hot season 

I he st-wping IS made a day after the pulling, when the seed is separated, and theri 

the stalks are loosely bound in small sheaves, in the same way as the Sunn The 
Indians understand this business very well, but in taking the flax out of the water it 

^ account of the tenderness of its 

fibrw. When It IS newly taken out, It should be left on the side of the steepinu nit 

hours, or until the draining of its water has ceased. It is then spread o^ut 
Tupled turned once, and when dry it is fit for dressing or to be 

k *’ial seed, the capsules, after they are separated from the stalks 

should he put in heaps to ferment from twenty-four to thirty hours, and then dried 
slowly in the sun to acquire tlieir ripeness. 

•“6. W^n Flax is cultivated lor the seed alone, the country Flax should be 
prcferreiT Six seers per bigha are sufficient for the sowing. It should be sown verv 
early in October, and taken up a little before perfect ripeness, by its roots s -parate^ 

oll'dr!';'''" : the FI IX seed being intende 1 lor the p^urpose ' 

ol dr>inj, oil, IS greatly injured by being mixed with miu^tard seed, by which mixture 

*am rlady tollfurd it the subjecri 

square feet, or one-third of an acl^ 'and that hi ^ 

1 he acclimated mcrican see«l he found to succf»ed vuaII in InHia n 1. I 

vious occasion iFcb 10 iHai\ j T “ ^ But on a.pro- 1 

1 cu. 10, 1841), he had ooscived ol some sain(»les grown at KntaJly, ' 
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from acchmated English seed, from country seed, and some from Saharunpore seed, 
urom 30 ot N lat.), that the sample from this last was very superior to the others. 
Ur two samples from acclimated American seed, of»e grown in rather poor ground, 
the other in a rich soil—* The forirer, * he observed, ‘is a most beautiful sample, 

containing great length of stalk with thinness; the other is of very little value, the 

having caused the plant to become stunted and branchy. * 

. ^*1* tJeneef further observed that he obtained the longest and finest fibres in 
wing from the 25th of October to the 15th of November : this he ascribes to the 

c^ry morning with a heavy dew; while that which he had sown 
In or n October, iri the same soil and the same seed, was much shorter 

fi fTiuch more productive in seed,—‘ the rain being very scarce from the 

nrst days of October until the end of December, in this part of India. * (But the 

temperature high at this period.) The bigha will yield 
seed, and about 12 per cent* more from native seed# 

niislrKT aof the cost (amounting to £^2) of 
in rk.?ir 1 Max from Foreign seed, well dressed, and v<hich would be worth ;^50 

omrln^r ® a very small 

thar arii I shall ^ able to have the seed irom our own product, R6o on 

that article will be saved. ’ The account is as follows:— H 

30 bighas rent for six months—the other si x months for other crops 45 

10 maunds of American or European seed, at R8 . . .80 

a bighas of superior Ispade) cultivation, at R5 . . , .30 

24 bighas, four necessary ploughlngs, each R3 . . . .72 

ex'penses^ recolt, rippling, steeping, carrying, and petty 

BreX"g ^ 

7?«* , Total . 380 

Return maund Flax. 

19 to 20 maunds Seed. 

7 to 9 CodiUa. 

where Flax most southern districts in the Bengal Presidency 

ColTeclor ^ Chittagong. A. Sconce. Esq , at that timi 

had grown "there March, 1843, some samples of Flax which he 

t^fr tCe ve* is. from *ed re-produced for 

He suggested to thp seed, and sown there in the month of November, 

the Flax on account of yarding of small prizes to natives who cultivated 

familiar with the cultivation of Li* to interest chieHy those who are 
extracting oil) and the coimfro c ® ^hich is common enough for the purpose of 
obseiwinlin that season .*1? that he had hid an opportunity of 

and from country se e d _thA difference between Flax grown from Europe 

very Cch ^^eaW^er ifthU ^ f bur very much shorter, and 

ablj be Ssil^ increased kI be the case by others, thi length might prob- 

He^mp S'SF 

b„Tthe“ 

were a lUtle longer, sav'^s?x*^inAh!i"' very superior quality, but of short staple: if it 
and Continental mark^ M^^Ha a very high price in the Home 

most beauttfah but the m^AA^ of it that the staple, though short, was 

to admit of Hs yielding a (baying been hackled) is 'too expensive 

it, £6o a ton.* ® profitable return, even were it to sell at the value I affix to 

Agri.-Horticultai 3 *^^e^^*hv Rlfr g«wm at Burdwan were presented to the 

and a were the produS ^rokine,iin July 1844. Of these. Nos. 1, 

October and November and up-country seed mixed together—sown in 

the produceFebruary and March 1844. No. 2 was 
February. Mr. jP Law ®®wn on i5Ch October, and reaped on the 27tb 

fair ouafi^; aoiL judrinp^ tr^m the^ samples considered them all as of a 

Britain, valued Nos i^and 1 at ^ diflPerent marks of the article then in 

m England. ^ No. 3 at ^34, and No. 4 at ^30 per ton, landed 

«* 1^ ” Expertmeniu 

Benares), in repVy "Si cultivation at Bullea (twelve miles below 

21 - queries, sUtes, as already mentioned (September 20, 1841) 
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that the experiment of the previous season had been a complete failure. He sowed 
130 Duncanee bi^has, each containing 28,336 square feet, double of the Bengal 
higha. fhe soil was not manured, but ploughed seven and eight times. Somewhat 
sandy soils are the best. The hard soil whicn the natives select for growing Flax for 
the seed, remains in clods, and cannot be pulverized. He first sowed one maund of 
seed (from the Chupra district! per liigha. Mr. Bernard, one of the Belgian farmers, 
thought this loo much; he reduced it to 20 seers, or ^olb., which proved too little, 
{and evidently so, as the same quantity is recommended by Mr. Deneef for the Bengal 
bigha, which is only half the size). He began sowing on the i6th of October, and 
concluded by the end of the month; the plant was ready for steeping on the loth of 
February, He recommends sowing in the beginning of October, as there is moisture 
enough at the surface of the ground to sow broadcast. Early sowings, also, will in 
general do away with the necessity for irrigation, which Is otherwise indispensable, 
and expensive. (But is not the greater heat both of the soil and of the sun more 
injurious than the greater dryness of the soil late in the season, when dew falls.^) 
He states that from the loth of September fill the 20th of January, when the Flax 
was in seed, and had ceased growing, there was no rain. About fifty bighas were 
sown with drill-ploughs, because there was no moisture at the surface of the ground, 
but as Mr. Bernard disapproved of this mode, the rest was sown broadcast, when they 
were obliged to irrigate the land. 

The plants having been pulled by the loth of February, and the seeds taken off, 
the stems were steeped in (indigo) vats. The first vat was steeped nine^ys; the 
second and third, ten days; and the fourth and fifth, eleven days, the weather 
having got cooler from the fall of a shower of rain. Range of thermometer, 60® to 
70®. The plant for steeping was not perfectly ripe, but the small plants were left t.> 
ripen their seed. 

The crop was small, owing to the unfavourabU season. Only 1 maund 25 seers of 
seed, and 70 tb of Flax per bigha, while the Dupcanee bigha ought to yield from 150 to 
2oolb of dean Flax.* The proportion of Rax to the l ow or Codilla varies accord- 
*ng to the weather in which the Flax is cleaned; if prepared in the dry weather or 
hot winds, or from April to the end of June, the proportion is one-third Flax to two- 
thirds Tow ; if prepared in damp weather, or from July to October, it is half to half. 
With regard to the cost, M. de Vermne says: •Supposing the season to be an 
average one, and the produce of the bigha to be 1501b of clean Flax, 100 bighas 
would give 6j t ns, and the cost, according to the annexed estimate, being R2,237 
will show the cost per ton, landed in Calcutta, to be ^331, or ^33. In making up 
the estimate, 1 have calculated the expenses according to those of the experiment of 
last year. Only the produce has been valued at i5olb per bigha,’ though 7olb 
only were obtained. 

“ Estimate of the probable expense for the cultivation of joc 
manufacture, and the despatch of the produce to Calcutta— 

Land rent for 100 bighas, at R4-8 ..... 

Irrigating the lands, if there is no moisture at the surface, 
at ki per bigha ...... 

Six ploughings, at 4 annas each per bigah 
Chikorage, or cleaning the fields belore sowing, at 8 
annas per bigha ...... 

150 maunds of seed, at kj-8 per maund 
Plucking the plant, at Ki per bigha ... 

Weening, at 8 annas per bighn .... 

Taking off the seed atki per bigha . . , 

Filling the vats, taking the plant out, spreading and turn 
ing it, &c., at 12 annas per bigha 
Breaking the flax for cleaning, at R1-4 per bigha . 

Cleaning the flax, at 2 annas per pound 

Gunny bags, lor bales .. 

Making up the bales ...... 


bighas of 

plant, the 


a. 


450 

0 

0 

f 00 

0 

0 

« 5 o 

0 

0 

50 

0 

0 

225 

0 

0 

100 

0 

0 

50 

0 

0 

100 

0 

u 

75 

0 

0 

125 

0 

0 

4CS 

12 

0 

20 

0 

6 

14 

0 

0 


• With these Indian returns of the produce per bigha (which is at Bullea two-thirrlc 
of an acre), we may contrast a statement hy br. IJodges : From the returns of the 
Royal Flax Society, and from my own inquiries, I would estimate the average produce 
ofasUtute^remthe North of Ireland of air-dried Flax straw, with bdlsUt two 
tons, which, by the seeding machine, are usually reduced to 3,360 lb. Bv the vt 

processes of the rural manufacturer, the amount of dressed Flax or fibre obtain,.^ 
averages from four to live cwt. per acre.” aincd 
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Boat^hire, at 8 annas per ton 
^aunder (person in charge of boat) 
Carn^e of the plant, at Ki per bigha . 
Four Zilledars, for six months, to look ove 

at R3 eacl) per month 

Exchange, at R3-12 per cent. 


Co.*s R 


F 

a. 


• 50 

0 

0 

• 7 

0 

0 

100 

0 

0 

ion. 



. 72 

0 

0 

2,156 

12 

0 

• 80 

M 

0 

• 2,237 

10 

0 


year 


“ Monghyr Expe-intents. 

The culture of Flax wascommenced near Monirhyr on the nnn<ri»« 

Monghyr, undressed 
Archangel 
Baltic, dressed 


Do. undressed 
Irish, dressed 


40,000 

43 , 00 '' 

42,033 

19.075 

*7,075 


„ Deneef considered it the best sample of India-grown Flax that he had seen 
« members of the Flax Commitcee were as follow:- 

anrf samples of Flax are of middling quality, the fibre fine 

l^ssnes^in'sc;^^^^^^^^^ The first Ie?ect arises from^care! 

IRO-Ifijjlf* {^*^*^-”‘The Baltic rough Flax, which of all the specimens it is the most 
rnfn to Compare with the Monghyr undressed one^ is superior to it in 

t,a„; * mellowness, and cleanliness.* The Monghyr undressed Flax not 

. "5-^*®**ising, and preparative manipulation which has 

rough Flax, being more ligneous, &c., is not exhibited with 

all the comparative advantage It otherwise would have shown. The Monghyr un- 
rewed specimen seems to possess more/ow in proportion than the rough Bal^c one 
Its length of fibre seems somewhat inferior to that of the Balticone.^ lts s cnJ^th 

it seems so promising a production than tS 

the parties engaged in the experiment would do best to send home a good supnlv of 
It to the various markets of London, Liverpool, and Scotland, that they may^dcrive 

e^rin^Ruide “"d manufacturers as their most^ruu ^and r. 

dated'£J’;heTiv:rand“Te?arnVd''it"'=li^^^ been inun- 

bigha is rather larger than that of Bfn-alT. thl^ir^^ " r" ^ 

the seed to come to full maturity. This Wis aH h" 

d.illedwith on/plough,anothe; plouU foP preparation; it was 

seed was sown. The plant wafpSued abou M"k 

days. The breaking or crushing of the oW w. 5 * ^^^rch, and steeped for three 

by hand. A man could clean of this aualitv U rfl "machinery; the scutching 

3tma:7ds^7;ee5.'*“^- ' *’•= 

river; was sown about 8th Ocfo"ber *vfth°th^ sandy soil, also inundated by the 

prepared, havinghad three or four was well 

per bigha: it was allowed to ripen fuHy - ou?Ud 

4 * days. The outturn of this was about A st^nA If- 28th February, and steeped 
seed—no rain having fallen from the* rtf bigha, and one maund of 

lost; the dressing of this was similar to the the crop was 

than 2i to a w\m^ 9 I I ar to the other. A man could not scutch fYirtn* 


than 24 to 3 seers per day.* 
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“ Mr. Wallace, in his reply to the queries ol' the Society, states that the higha at CULTIVA- 
Monvhyr contains 3,600 square yards—three-fourths of an acre, and that the inun- TION, 
dated land is to be preferred. Alluvial land will yield a crop if not too sandy, but Early Expert 
the higher land is preferable if rainfall two months after sowing; that dry soil ments. 
produces a good plant, but of very coarse quality. He sows at the latter end of 
September for seeti only, but from 15th October and all November for fibre, to the 
extent of 6oft to the bigha if sown broadcast, and 4olb if sown m drills. 

“ The American and Europe seed, he states, produce double the quantity of fibre, 
half the quantity of tow, and of a finer quality, but only hall as much seed as the 
native. Of this the price in the district was from ki-4 to Ri-8. That he reaps 
from the 25th of February to the 10th of ^^ay. That the average crop is about 9 
uone, or i261b per bigha; and that sixteen of these are required to produce a ton 
of Flax ; with of tow, first quality 361b, and second quality 14 lb per bigha ; while 
fhere is an average crop of 3^ maundsof seed. The time of steeping varies from I 
two to three davs in the hot months, to fouf and five days in P«. bi uary, October, and 
November, and to seven and eight days, in the cold months ol December and 
January ; and that one day moie is to be added for dry plants of the preceding 
season ; and that the cost of Flax laid down in Calcutta, per ton of 20 cwt., is from 
12 to Tj 5, all expenses included. 

“ 1 nese expenses consist of rent of land, Ri -3 to Ra pe- bigha ; if the rayat 
uses his land in the other months, then four annas less than the ab'*ve rates. Coolies 
obtainable at annas per day for ripi .ing, steeping, or carrying to the lactory ; or 
one rupee for fourteen bundles of 3^ cubits in girth, tightly compi essed. It is steeped 

taken out when the fibre will separate easily from the wood, and then 
dried in the sun. It is crushed by being passed under large iron rollers, and then 
placed on the edge of a board, where the fibre is separated from the wood by striking I 
>t with a wooden sword. The expense is K3 per bazar maund, and the conveyance to ' 

Calcutta, R2oper loomaunds. Notwithstanding the small cost (^i2to j£’i5)for a 
ton of Flax laid down at Calcutta, whichr was pronounced of good quality, and prob¬ 
ably similar to the other Indian Flaxes, which were valued in England at various 
prices, varying from ^35 to C45; also stating that the amount redll^^ed on the sale-bf 
®®cd is calculated to have more than covered the expenses of cultivation, rippling, 
and steeping {Report in Agtic. Soc. Free., Nov., 1841, pp, 38 nud 95) : the specu- 
riot succeed. For we find in the Proceedings of the same Society for 
February, 1844, pp. 45 and 165, Mr. Wallace, intimating, in leference to his opera- 1 
tionstor several years pa-t with a view to establish the cultivation of Flax at Mon- 
ke was afraid, from the serious drawbacks he had experienced, that he 
*kould be compelled to abandon the speculation unless some encouragement was 
forded by Government. I he Society having referred all the papers and samples of 1 
f * Irom Mr. Wallace to their Hemp and Flax Commilte* f«>r report, it is 1 

^ members was in favour of an appeal to Government, while the 

other three were opposed to such a step ; but as neither the facts nor reasons foi either ! 
side are given, we are unable to draw any other general conclusions.’ \ 

“The foregoing rather detailed account of the experiments, culture, preparation, 1 
and cost of Flax grown in different parts of India, may appear to the reader to have 
^cupi^ more attention than their importance entitles them to. But without going 
through this labour, it would be impossible to draw any satisfactory conclusions for 
the prosecution of any future experiments in the same or in other parts of the country, 

»k should be thought necessary. But it is first desirable to know what was i 
inought of these fibres when sent to the markets of this country. This wc are fortu¬ 
nately able to do, from some of the results having been published, ar.d from some of 1 
the specimens having been sent to the India House. A detaded report is given from i 
Uv^po^ of the first samples grown, and of which a report had also been made 
oy Mr. Ueneef. But he generally rated them higher than they were valued in this 
country, thou^ we arc unable to distinguish exactly the respective specimens in the 

The SecrcUry next submitted an extract of a letter which hk had been 
with by Mr. Ho^kinson on some samples of Flax (similar to those so favour- I 

o" Committee of the Society) forwarded by him to Liver¬ 

pool. ( Ktde ‘ Report* 1841, p. 41.) 

‘ bearsdate January 30. 1841, U from Mr. Grey, and he says • 

can judge and having shown tham to a friend here who has probably 
his hands as any other in Liverpool, a partner of William )ackson, 

nai^te the capability of producing an article of great importance and extent. ^ 

be worth^T’J’l! ^ (country Flax, native seed, 26th May 1R40)—thi, may 

DC worth ^40 to ^45 per ton here ; it is finer, softer, and biller than— ^ 
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large parcel (country Flax, native seed, 27th May 1840)—which ha§ 
a nn^'broad fibre, and not much inferior; it is worth ^40, if in quantity equal to 
^mpie« The lengths are too unequal, which rr^akes it fall upon the hackle, and is a 
disadvant^e. Of these two samples the fibre is by no means weaker than of many 

probably when this fs the case it arises from the preparation. 

, Bengal, May, prepared by Belgians.T Dew-ripening weakens, 1 under- 

st^d, the fibre, hurts the colour, and even prevents its bleaching as it ought to do, 
and for which such Flax would be used. Where water is obtainable for steeping this 
method should not be resorted to. 

. lli'dian Flax, No. i, grown in the neighbourhood of Calcutta, worth at 

This is better, but seems, if 1 mistake not, also to ^ dew-ripen¬ 
ed. ^^It IS worth ^35 here, however. 

5|‘A.-^he3e from imported seed don’t seem equal to the p.oduce of native. 
out, l he heckled Bengal Flax does not show to advantage, being imperfectly 
dre^ed, and happens to be of a dry, hard nature. 

‘ 7 M.-(Country Flax, riative seed, 26th May. 1840.I This mark is similar to 

DUl you Wul 0 |C^t n/vt* «a n \ _ t. . . 'V's & *. 

St, I think, decider 

-- may be perhaps ; 

and some of the others. 

these (Bengal Tow, native seed, 30th May 1840), seemingly 

^ ''®7 *“ Dundee /30 to ;^33, I should 

Tu®*” this. £20. Another of same mark as first 

wrmr src of great consumption, as recommended before to 

^.'2 @ >6 20 per ton would do well, and could be 
a^ 2 Tu the better Flax, observing always that the sUple 

"ot be of great length by any means. 
vkonlH K,.letter, though not required beyond moderation, but the fibres 
in uni^rm, so as all to split and yield as much dressed as possible. 

whole resemble most the common Newry Flax, which costs 
50 per ton, wanting the natural sap, in which all these are deficient. 

sell larLlt1« 1 think will not l^ of the best for .om- time, but much that would 
tfsed ^own !o or even Belfast mi^ght be ob alned; in Dundee everything is 

to the most Flax '^rth ^,40 to £60 per ton is most saleable, and 

of and Fla* fn^f'" buyers. The Codillas and Tows there seems no doubt 

* «5.k ‘ toi^45 per ton also.* 

year (1840)"*— ‘® samples of Flax grown in the following 

prepared in Calcutta.— 6y 
‘-No . of the^ London Flax Experimental Society.* 

mated^ k!x hnnSr^r^lf ^ ysar s growth, from English seed, not accii- 

warded Id LonHi^n hv 2^^ quality^ Mr Woollaston men^ions> were for- 

w^^^^lued^t 1^50 pL ton advises that it 

was**slwn'lllt NL?m£!^ English seed, grown in EntaUy. The seed 

w ‘n® gathered in February, having been in the 

to No I Yr “f considered much s«- 

Flax finer and Miter 7 •'’* “"d='--bark fnuch easier, and leaves tl.a 

«iVW wtl^l^of No. a—but consuls of 

poss'we °?Dtedute Thi? I ^.'P'ora'n of the degree of fineness that it is 

bSt produced in Beliriu^^ '’k' ^o. 2. Ind nearly equal to the 

Factepu^riii;fX^d':a“: f’^s^ti'mTedrntZndTn-^aficTo" trlrt^lten? 

l^Tter„ro"n: ‘or 5 ;ja'r?‘t"??e 

ten'TarL;to?tlfe”pTj“ 

ihe t^ sute of the SLr ™et "'•'io'* sell for ,^45 a ton in 

itve^e;S"?ndVJrnnfh!^t'‘“P?;"’““'“‘.?"y =“ Greenwich, thought yarn made of 
it very good, and that nothing could prevent both the Flax and Yarn proiing valuable 

21 



Products of India, 


23 


Cultivating Flax. 


{G. Wott ) 


LINUM 

usitatissimum. 


articles of commerce, il sent In quantities, and of uniform and sorted qualities. 
Messrs. Noble have recently informed the Author that they also had received speci¬ 
mens, and thought them equal to the middling and even better qualities of Russian 
Flax. There seems no doubt, from the concurrence of opinion, that the Max pro¬ 
duced in India was sufficiently good tostand favourablecompa'ison with both Kussian 
and Kgyptiaa Flax, and was, therefore, of the kind which is much required, and which 
could be consumed here in the largest quantitie«. The question, theridore, is whetlier 
it can be produced at a cost so as to jyleld a profit to both planters and the merchants 
who would export from India to England. 
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“Observations on F.tteriments. 


^*On reviewing the accounts and the results of these experiments, jt appears that , 
though abandoned too soon in some situations, they were carried on for a sufficiently , 
long period in others to allow of reliable deductions being drawn from them, if full ' 
information on all points had been supplied. 1 he soil does not seem to have been • 
complained of; but though drainage is essential in main’ parts of Europe, the power ] 
of irrigating will be found most useful in the East. The climate is obviously very , 
different from what the plant meets with in Ireland, as not a drop of rain seems to ■ 
fall from the time of sowing to that of reaping the crop ; but heavy dews compensate j 
for this deficiency during a part of the season. But as this dryness of climate pre- 1 
vails over a great part of India during the season of cultivation—that is, from the end 
of the rainy season to the beginning of the hot weather—it is evident that irrigation is 
necessary for such cultivation, and must not be too expensive. Perhaps the double 
monsoon of the Madras Presidency might in some localities afford a suitable climate ! 
if the temperature is not too high. A perfectly appropriate climate may no doubt be 
obtained at different elevations on the Himalayas, and in some of the mountainous 
ranges of the South of India; but European superintendence may not be available ' 
and the expenses of transit be too great, ihe Saugor and Nerbuddah territories 
appear favourable, from their more moderate climate ; while some of the districts of ; 
the North-West of Sindh, and the Panjab, may be found suitable, from the command 
of irrigation and the prevalence of a moderate temperature. 

**The proportion of seed required having been ascertained by Mr. Oeneef, we can¬ 
not but observe the unexpected results obtained from the sowing of some native seed 
—the Flax produced from Saharunpore seed having been considered to l>e of excellenl 
quality, and, in Liverpool, to be the best of all the specimens sent. American seed 
was found to be suitable to the country ;^but it is remarked that when sown in a rich, 
it did not do so well as when sown in a poorer, soil. The whole question of what is 
the best seed for the untried soils and climates of new countries is one of considerable 
difficulty. It docs not follow that Seed from a rich soil and the most careful cultiva¬ 
tion is necessarily the best lor transference to a pooier soil and drier climate ; indeed, 
the converse would, in many cases, ijipear to be the more suitable course. But even 
in the case of wheats,some from Australia and from the Nerbuddah, pronounced the 
finest in the English market, have never produced good crops in this country, notwith¬ 
standing the most careful attention. Indeed, the most advisable course appears to l»c 
to grow the best native seed, and as thickly sown as is found to be suitable, for tfic 
express purpose of changing the branching nature of the plant, and then making an 
exchange with the seed of other districts following the same course; in or<Ier to 
insure that irterchange of seeds which is so beneficial for all kinds of crops, and is 
conspicuous In India in the indigo crops of Bengal being grown from the seeds of the 
North-West. In the directions for culture in Europe, we have seen that early sowing 
IS necessary to produce good fibre, and late sowing for seed; but in India the reverse 
course is to be followed, for early sowing, in consequence of the high temperature, 
induce.s rapid but, from the dryness of the climate, stunted growth with an abundant 
production of seed; while later in the autumn the temperatunr is lower, the growth 
is slower, but the de'vs being heavy there is greater moisture, and uns, with the slower | 
growth, produces finer fibie. 'I he early sowing is preferred by some, in order to i 
save the expense of irrigation, but this must sometimes be with the sacrifice of the I 
quality of fibre. ! 

“ With respect to the cost at which Flax can be produced in India, we find Mr. 
Leyburn stating that he gets four maunds of Flax, or 3*8lb, from about one-third of 
^ acre of land, at a cost of ^2-ios., or for about £\T ^ ton ; and tnat this sold for 
1^28 a ton in I^ndon ; but we do not find that he proceeded with the Cultivaiion. 
Mt- Dencet calculated the cost of Flax produced by him to be £32 a ton, with a pr<j- 
fit of j(^8 which would afterwards amount to £14. Mr. dc Verinne calculated the | 
cost would be ^^3*- ^ with an average crop; though he did not get half tfic , 
quantity. The cost of botn s evidently too high, unless the finer ^juafities of Flax 1 
arc produced. Mr. Wallace, who continued the longest, and produced Flax at the ' 
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thatThcexpLsls^of'^ullTvrtifn wereiLw^^ ^Burweli 

by the Government ThouXh.^ unless assisted 

ence of Euroimansl^when^ d* succ«Sful'™the^^^ Under the supei intend¬ 

ing the experiments in mo« Wable siLatl^^^^ 

first to ascertain as accurately as oostihl. rh^ ' ‘ "r ®®®'" '’^'y desirable at 

obtainable per acre with cood ndrllar ® <l“^nbty of produce of ordinary quality 

years, and then to ende^vorto "mprovrihio!; ^n average ol 

cultivation and prepamtion fre no/^ The profits of the two kinds of 
ture.s may reoidre'^more of the Lrse^ oua iTier„l"pr“™Pf- 

reckon only on .effing fe^riciro/’^u^'sUn^orE^y^tn^FlL^"^^^ 

As bringing- Roy le s account down to more recent rimr>c * 1 , r n 

special report, written bv Mr W l-i n»n i 

appeared in he Proceedin^s’of^the Ue ^'"hicS 

for 1871). may be gTven ^ Agricultural Department 

would be seriqusly^injur’ed by any is feared it 

sage frbm Royle-s7,'6rT„ "‘LTs o7a / tT 

View of Royle’s statements and of all tifat V. h's report is, m fact, a re- 

D’Oyly, in lorwarding his report accomn^n^ T appeared. Mr, 

the following passages mavTextraS'^?s ^ 

pade by him which^ resultL in hi*: r^’f the extensive research 

in the Agri. -Horticultural Society’s lournaU^ racing chief facts continued 
enquiries:— ty s Journals as well as his own original 

information I could get Someth? jourrlTu'^^ 1 picWed up all the 

rs"thrS't°‘'’" the cultivatio„^o^fl?i;‘T„l:T;hf“rcfoVir^p^o;‘l 

therecordroUxp'^r.Ji^„"uTMlHv"afiJ^®J*„^^ hunting up nil 

vo^'iLs >“ from the records of tht India^Offi^e I 

thm/^ °f “S« to Government the report to 

^"^'='i"'^teofcei1arrprrtr:,f been proved that there'^is no- 

Ih^r th ^‘^fygood 6bre Aas been proHucAd h f production of good 

facturM*^manufacture can be (?r1^ied ^ 

wh ch k kh* was proved by S^le at alnn^T-^K 

I^4ve^r hl!;i"c^ 23 ‘u"'y '■’<*!>• for En^llnd “untry it 

‘Here may ^I'o and vecse foe ever/st^fement . have made, xo that 

Object,—*” 

pAiments India, and to of the flax plant 

pcriments m such a manner as to ?ive [he prosecution of further ex- 

By s.icceM I mean somethine mere t?an Sk ^ chance of success 

IharSK ‘•’a oaparimorits whifh™air^n mad%“"?“ '’aa already atte“d^ 

Fn«rl» 5 1° AV“^°*tT''«CE OP India as ? „? P <^”"try. 

England should be able to supply her mim.?* .^'Lax-producing country— That 

L. 21 ‘Belgium, as there is at present no cea- 
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son to anticipate any difficulties with regard to tho jupply from that country, and 
also because India, though perhaps she niay not hope to equal Belgium in the quality 
of her flax, might Stillwell compete with fegypt, Russia, and other countries. For- 
the Dundee maiket the Indian flax that has already been produced in the Panjitb is 
admirably adapted. In the Dundee Chamber of Commerce, Mr. O. G. Miller, the 
Chairmant in speaking of the Panjiib flax, specimens of which weie laid on the 

^ble, said that * the fair value ol the flax at the present time he considered to be 
fully ^45 a ton overhead, and he would be glad to take a quantity of it at that 
price.’ ‘ Ind ed. a mixture of this flax with that ot the Baltic would much improve 
the yarn by imparting strength to- it. Such fia'x would be therefore admirably 
adapted for canvas yarn and other yarn whore great strength was required. Every 
one then would agree that if a supply of thousand tons annually oi 

could be obtained at a fair pi ice, a very great boon would be conferred upon the 
Uncn manufactures of this country, and this district in particular would be benefited 
more than Belfast or any other town, for we have a hold of the coarser end of the 
linen trade, for which this flax is bettt r adapted than for the finer spinning of Belfast 
and leeds. Dr. Royle, in his work on the Fibrous Plants of ]ndia\paee 141) 
quotes from a letter written by Mr. J. McAdam as follows: ‘ Belgium, Holland, 
France, and Ireland can supply all the world with fiite fibre, but Russia and Egypt 
cannot keep pace wuh the dejnand for coarse*^ ^ 

“Favoprablbnrss OF THE PRI. SENT TIME.-I believe that the time has nowcome 

when the cultivation and manufacture of flax can be carried on in India profitably— 
certainly with more hope of profit than it was reasonable to expect in former years— 
because higher prices can now be obtained in the home markets: secondly 
because the means of communication both in India and also between India and 
England have been ^ rnuch improved, and the rates of freight have lately been so 
much reduced )• and because the great irrigation works lately undertaken 

by the Government of India m Behar and in other parts of the country, and which 
are being extended throughout imrnense tracts of d.y and thirsty, and therefore 
hitherto comparatively unfruitful, lands, will supply the only thing Anting to enable 
farmers to turn these lands to good account.—lands now in many places lying waste 

rate of''reit'''^ * obtainable in many parts at a very-<ow 

nf The Indian plant called uisee or teesee is a variety 

exclusively for the seed f.om which linseed oH 
llnd This variety has acquired certain characters fiom the peculiar me- 

to obtain as great a quantity of seed as pos¬ 
sible and this IS dorie at the expense of the fibre, for the plant, in conseaue^nce 
of the peculiar method of culture, is always and bushy. The sarne^thing 

occurs with the plant knowo commonly in India as gan/a or bhale whicf 
produces an intoxicating drug; this is tlie true hemp plant (Cannabi/sativaf 
and in India it is not cultivated for Hbre, but for the * resinous; l > 

leave,.- Dr. Royle in hi, work on the pVoductive re«nr~ nd“y^°^l^ 
Europe it IS well known that if it be wished to prevent a nlant « • 

cipies, bitter, acrid, or otherwise, which are natural to it t^^e practice is^tn 
It from the influence of light and air. as in t> ing up lettuce Ind coveHng up celirv - 
so to ensure a full secretion of the principles natural to a olant an ^4* 

n,en, i, nece,«ry. and i, practised with tfe hemp " India ^.y o^oo'^PrXnTi^^^^ 
and consequent exposure to the full influence of light heat and 
flax plant m Ind-a being valued on account of the of\ of • r 

the borders of fields, and not thickly, so that it becomes sl ort and K 
branches yielding a heavy crop of seed. This ev^rv o„V u ^ 
the country where linsee/is cultivated must have obwrved **To*^^" 

directed to the cultivation of fibro»s^pirn %^*in* th^ b^ginn^ng of century! 

• In the fii^t part of tho year 1855 the freights for inf* r 

ton to Tfe quotations now (end of ApnVi873) are ^2- 2/ 

1872 the steamer Ctty Cambridge took home 100 tons jute at 
the same month the C^ty Of Canton took 300 tons jute at A-.oj £r tZ 

took 500 tons jute at ^2-7s 6d per ton InM The Ci(y 

nu, took 6as ton, jute at'^a-Sv. per'^on iS bo“K' the 

highest rates for jute did not exceed £4 per ton. '®73 the 
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The East India Company had hemp farms, and Dr. Roxburgh seems to have been 
the 6rst to attempt the production of flax in India. Unfortunately no record appears 
to have been preserved of the result of his experiments. Dr. Royle who published 
a work on the fibrous resources of India, called attention to the subject in 1834, but 
little seems to have been done till 1839, when a company was formed in London 
called‘ the London Experimental Flax Company.* By them a Belgian farmer and 
a Belgian preparer of flax were sent out to Bengal, and experiments were made 
with more or less success in several parts of Bengal, Behar, and the North-Western 
Provinces. Riga, Dutch, and country seed, were all tried. Generally, as might be 
expected, the Riga and Dutch seed proved better than the country seed, still some of 
the specimens of flax produced from the latter Were most favourably reportt'd on and 
considered by Mr. Deneef, the Belgian farmer, to be worth ,^66 a ton. This is pro¬ 
bably a rather high estimate, for some specimens sent to Liverpool at the same time 
were valued at from ^30 to ^45 per ton ; but it is right to add that some time after 
some Panj^b flax was actually sold at auction at jC 54 "' 0 '* per ton.* The Agricul¬ 
tural and Horticultural Society of India took the matter up'warmly. Medals and 
prizes were offered; but although the results of experiments were encouraging, the 
cultivation did not till many years after extend-beyond the few bighas in tlie several 
places where expei^rments were made. 

“ Experiments in Shahabad.—I n the district of Shahabad, at a factory called 
Nonore, which Is on the banks of the river Soane, Mr. Lyburn for several years (1840 
and previously) persevered, and although his efforts were crowned with great success, 
still he wrote in a desponding way of the almost insurmountable difficulty he encoun¬ 
tered in getting the natives to take to anything new. He must here have referred to 
the manufacture of the ^re, and not to the cultivation of the plant, for it is beyond 
doubt that the i^tiVes will always take to any cultivation that will pay well, and even 
to the preparation of the produce, when it is not attended-with any great difficulty 
requiring more-than ordinary cafe. Take, for instance, opium and jute, the cultiva¬ 
tion of which has increased so enormously. But the preparation of the flax fibre is 
infinitely more difficult than that of ^ute or sunn-hemp, and requires European super¬ 
intendence, without which the natives would never produce a marketable fibre, ^en 
m the comparatively easy prepamtion Of jute and sunn-hemp, a large proportion of 
tli^bre IS more or less damaged by carelessness in preparation. Mr. W. Stalkartt' 
of Ghoosery, who owns an extensive rope manufactory, informs me that no less than 
one quarter of the sunn-fibre brought to him is damaged by carelessness in steeping; 
the stems are often left for too great a length of time in the water. I may add an 
eittract from a report by Mr. Sfurrock* Secretary, Chamber of Commerce, Dundee, 
dated ijth March i860 {'faurnal of the Agricultural and Horticultural Society of 
Ittdiaf Part Ko/. <Y//.):—‘As to the quality, it is not nearly so good as a lot sent 
home by Mr. McLeod, which I sold at £54-105. per ton. It is not so good coloured, 
is altogHher harsher, and has much less of the natural sap in it. This we consider 
must arise from the stock having Been allowed to gr6w too long a time, or not having 
been pulled early enough, and from over^steeping, or otherwise bad preparation. 

“ Again, in i\\G^AgTicnltural and Horticultural Society's Journal for [$63 Part 
III, Vol.XlII.,yi will be seen that both Mr. McGavin and Mr. .Stalkartt in reporting 
on the weakness of’samples sent to them for report, attribute the weakness to want ol 
Mre in preparation. To return to Mr. Uyburn’s experiment?. It appears from the 
Proceedings of the Agricultural and Horticultural Society iu November iftAi that 
* Mr. Leyburn succeeded in pr^ueing an article of lehgthened staple, and of a 
quality yieing with the flax of Russia and elsewhere. .A poitiOnof the cultivation 
was .earned on the sandy bed of the Soane river, and part in the uplands of the 
district. I Mr. Leyburn’s resulW will be seen at page 15 above.— 
u- foot-note the size of the bigha is not very clearly shown, the Shahabad 

bigha at present contains 27,225 square feet, and Is therefore abbut two-thirds of ao 
acre; but Mr.. L«yburn puts down his bigha as ‘something mor* than the Bengal 
bigha, which IS I £00 sqpare yards, the third of an English acre / Still, as he cal- 
cuTates the prWuce at fewrmaunds of flax per bigha, wfich is equal to one ton from 
seven bighas, it would*seem that ihe bigha referred to hy him must be at least as. 
Urge as the pr^ot ^ahabad bigha. The factory maund is equal to 74{iH>, there* 

"’y request a 's^rch was 
K Nemore factory by the present owner. Mr. Solano, for 
any papers that there might be relating to Mr. Leyburn's experiments, but unfortu- 


very small quantity, about two tons, which was the 
best that had Been then prepared. See extract from Mr. Sturrock’s report quoted 
in the next paragraph. ^ 

L. zi 
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o#te]y the factory was burnt in the niutin3,and no papers on the subject have been 
found. 

“Mr. Dbneef’s estimate of the cost of cultivation and preparation.— 
Mr. Deneef, the Beleian farmer above alluded to, drew out an estimate of the cost 
of a ton of flax produced from English seed well dressed,'and in his opinion worth 
iCso or more in the home market. It must be remembered that this showed the cost 
of cultivation, &c., near Calcutta, where it was, and always will be, higher than it is 
up-country. It will be seen that he calculates that thirty Bengal bighias* would be 
necessary to produce one ton of flax.” 

£ Mr. Deneef’s estimates will be found on page 18.— Ed. 1 

‘‘ Experiments at Monghyk. — Mr. Wallace, at Monghyr, for years made ex¬ 
periments, and he perhaps may he said to have been the most successful producer as 
I ir as cost of production is concerned. He states in a letter, dated 21st August 1841, 
to Dr. Spry, secretary to the Agricultural and Horticultural Society of India, that 
the expenses of cultivation, rif>plingt and steeping^ voere more than .covered bv 
the proceeds of sale of seed. I he cost of preparation of three tons he g^ives as fol¬ 
lows : — 


Scutching of three tons after being broken or crushed by the 

rollers . .... ... 190 

Gram and grass for horses and bullocks, syces* wages, &c. . 94 

Peons and carpenter ........ 10 

Mofussil expenses and carriage to Calcutta • ... 60 

Boat hire and travelling expenses ...... 10 

Total . 364 
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or £\2 per ton. 

“ Mr. Wallace estimates the produce per bighaf as follows :—Flax, * average crop 
9 stone, 16 bighas for a ton; tow, ist quality 361b, and 2nd quality 141b; seed, average 
crop 3f maunds.' He considers that the most preferable land is that which is yeany 
inundated ; chur lands, he sayt*, will yield a good crop if not t-K) sandy, but high lands 
arc preferable if rain falls two months after sowing.J 

“ Experiments at Bui.lfah, in Ghazeepore. —Mr. Deverinne*s experiments at 
Rulleah, 1840-41, were the least satisfactory of all, but a reason is given for this, and 
it would appear that better results were obtained in other years from his estimate of 
»-verage crops. In his letter to Messrs. Hamilton and Company, Calcutta, dated 20th 
September 1841. he estimates the cost of cultivation of 100 bighas. and of the prepara¬ 
tion and despatch of the produce to Calcutta, at ^2,237; the yield, he estimates, in 
an average season, at from isolb to 2oolb per bigha, or (say) 6| tons per too 
bighas; the cost of one ton, therefore, landed in Calcutta, would be R33'. The bigha 
referred to is the Duncanee bigha of 28,336 feet square, about double the size of the 
Bengal standard bigha. Mr. Deverinne adds that the proportion of flax to codilla is 
one-third flax to two thirds codilla, so that besides the 6} tons clean flax, there would 
be 134 tons codilla? 1 he figures given above are taken from Mr. Deverinne’s esti¬ 
mate of an average season; but nis actual return in 1840*41 fell far short of these 
figures. This, however, is not to be wondered at when we sec that the season 1840-41 
was an unfavourable one. The plant was blighted in January; from the 10th Sep¬ 
tember till the 20th January, when the flax was in seed, there was no rain; country 
seed was used; the sowings were too late, and, l>y*the advice of Mr. Bernard, 20 seers 
of seed only were Sown in each bigha, which was found to be much too small a quantity 
for the production of good flax j part was sown with drill ploughs and part broadcast • 
the flax was cleaned at an improper time, vie., during the hot winds ;|1 instead cf get- 


•The Bengal bigha here referred to contains 14,400 square feet (about one-third- 
of an English acre, and about half of the Shahabad and Ghazeepore bighas). (See 
reports of experiments in those districts.) 

t Of 3,600 square yards, }ths of an acre.' 

X Letter from Mr. J. Wallace to Dr. Spry, dated 2nd September 1841. Pro¬ 
ceedings of Agricultural and Horticultural Society, November 1841. 

§ I cannot help thinking that this must be a mistake for if flax to i codilla. Mr* • 
Deneef puts down i ton flax to 9 maunds (or say 7 cwt.) codilla; and Mr. Wallace 
estimates 9 stone (i26tb) flax to 361b ist quality tow, and !4lb 2nd quality tow. 

II See Balfoufs Cydopcedia of India, page 840; also letter from Mr. Deverinne 
to Messrs. Hamilton and Company, Calcutta, dated 20th September 1841, published 
in Agricultural and Horticultural Swiety's Journal for 1841, page loi. 
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ting a vield of 3 to at maunds of seed per bigha, he harvested only 1 maund 35 seers 
per bigha. ^ -j ^ 

“ Withdrawal OF Government aid. -Although Lord Auckland took a very 

great interest in the cultivation of flax, as indeed he did in all matters connected wrth 
the development of trade m the various fli>rou8 productions of India, and though he 
requested the Agricultural and Horticultural Society ‘ to supply such accurate detail- 
ed information as they may possess, or as they may be able to obta n.» still nothing 
. f by (^vernment; for it appears that on receipt of the Society’s re¬ 

port. the Secretary of the Government of India wrote a letter* to the Secretary of the 
Agr^ultnral and Horticultural Society, from' which the following passage is taken 
Ibe cultivation of flax can no longer be considered a doubtful experimerit, since it 

'V instances successful, and, where 

H 'uVh ^ PfafiUble. His Lordship m Council is therefore much in- 
^neo to doubt whether any bounty or reward from Government is necessary or would 
^juslifiabte for the support of this undertaking.’ I his was a rather unexpected 
blow; the Society seems to have almost dropped the question, and the flax company 
seems to have collapsed. 

“Goveknment experiments in the PANJAB.-Ufer on some vErj-siycceKful 

made by Government m the Panjib, chiefly through the exertion, 
of Mr. Cope. These were on a more extensive scale than those that had previously 
been made, ^d Lord Dalhousie took a personal interest in the matter. The plan 
proposd by Mr. Cope, and approved of b> Government, was that premia should*^ be 
CTven of ftsoo, 350 and son, for the successful cultivation of flax on areas to be resoec 
tively not less than 25, an and 15 acres; that Government should purchase the entire 
crop, seed, and fibre of the required length, paying at the market rate of the seed 
with 25 pcr «nt. added for the filre ; that simple instructions should be diawn outTnd 
made as widely known as possible-t These and some other resolutions were pLs^d 
in 1854, and operations commenced during tjie autumn of the same year. On the 
pledge of Government to purchase the whole of the produce, large areL vrere Mwn 
with linseed. I he cultivation increased from 5,453 acres in 1853-5410 ig.ooo acres 

I" These are the returns for eight districts only. The services of a German 

Jr. Steiner, r^re secured: that part ot the cultivation over which ne was ab^ lo 
e«rc.« immediate control yielded very satisfactory results; . 10 maundrof resMCt- 
CalL^tu! Produced, and purchased by Messrs. Harton and Comprn%f 

•11“ ^'"fortun^ely, however, the instructions given were not generally attended to I 
Will quote Mr. Cope s own words :— / to. i 

‘'’® «mindars had so entirely neefected 
th\» tenor of the instrurtions communicated to them that a y neglected 

plant was found, on examination, totally unsuited o the product^n of 

fibre, and m no one insUnce would the zemindar exer? himsH ^ V^Tent nt""/ 

tempting even the preparation of any fibre* althouirh th* u- 

doing so are by no means great.: Thi^ prepiVation of fibre" 

reouinng labour, and labour is what the Panjibi cultivator dklillk* 0/ ^11’ 

if fie can possibly avoid it. a fact that po^^nts to the 

machxneryS on an extensive scale, leaving the country-p.ople to cuTTilatr 

of whatsvsr „f a v.gctabU^characfer m’s^ ™ 

do«r n5r’know'wharia^'u; i^'’hr^r.^eTs^rt^'i^; T /“s' 

now and then peeling his sunn stems by way of a change to huhaht 

to break and scutch flax or any similar pro^uble, bfr'dikt^tef^rL"^ '* r" * "’5" 
may be brought to grow the plant, but I much fear that is all * f * 


Secretary to the Agricultural Society. ^ » » «. li. Spry, Esq., 

P.®P®^ intro^luction of flax as a fibre-vieldin«r nUn^ 1 j- 

especially into the Panj&b, by H. Cope, published in Vol fl ^ *nd 

Agricultural and Horticulture Society of India, 1859. * ^ Journal of the 

X Here ! think Mr. Cope is Wrong, for the *testimonv of all 
experience renders their opinions ot great value shows th^ thi^ P«rsons whose 
flax fibre is more difficult than that of fny other fib^e-TLa per^ap?;^';Vp^S^ 

§ Tbc Italics are mine* In a Dararranh bf^Inw I excepted. 

belief that the use of machinery is necessary for preparation^of thirfibr^^ind^t*^ **** 
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Heceipts. 

Sale proceeds of 19 bales sold at lidlast, as pe** 
account ....... 

Sale proct-eds of 9 bales sold at Dundee^ as per 
account ....... 

Disbursements. 

From Wazirabad to Multan, including cost 
ot packing ...... 

From Multan to Dondon .... 
,, l-Ondon to Belfast per steamer, including 
warehousing in London, commission, &c., 
df c. ....... 

From London to Belfast, including storing, 
commission, &c., at Belfast 

For carriage of 9 bales to Dundee, &c., &c. 


Net proceeds 


£ 

63 


s. 


d. 


£ s. d. 


6 A 


28 15 10 


92 6 


4 

TO 

1 

16 

0 

6 

4 

*5 

0 

3 

iS 

2 

1 

12 

9 

• •• 


31 8 6 

60 14 8 


that was produced in the Paojab w. s produced by hired labour, except in one isolated . 
instance, namely, at Deenanuggur, where Mr. Cope found that a small quantity had 
l^en prepared by the cultivators. 

** Owing to the inattention of the cultivatois to the simple instructions given, the 
premia offered by ^vernment were not earned^ none of the prescribed conditions 
having been complies! with. Mr. Cope, however, recommended that the premia 
should not be altogether withheld, and a sum of R 1,491 was apportioned to the most 
deserving cultivators. Unfortunately, however, the payment -was delayed for two 
years. Tt is therefore not to be wondered at that farmers and cultivators lost the small 
interest in the matter which had at first been excited by the offer of the premia, 
l^rd (then Sir John) Lawrence, in the Panjib report of 1855-56, says: ‘In 1855 
(the autumn of that year is here meant) about 25,000 acres of linseed (that is, half the 
superficial area sown in 1854-55) were sown, but the season, being dry, was unpropi- 
tious; no merchantable flax was obtained.' Now, irrigation would have prevented 
the loss caused by the dry season. Mr. Cope, in his paper above cited, says that Sir 
John Lawrence must have made a mistake, for ‘ the very fibre which has attracted so 
much attention at Belfast, Dundee, and Leeds, was prepared from flat grown in the 
districts of Gujranwalla and l.ahore during the season of 1855-56.’ The quantit)- 
sent home, however, was very small, being about two tons. Some 55 maunds, pre¬ 
pared by Mr. Steiner, were sent to Belfast, where ihe quality was tested. At a special 
meeting of the Chamber of Commerce at Belfast, the question of the cultivation of 
flax in India was discussed, and some yarn, spun from the Panjab flax, was examined 
and pronounced to be of the value of from ^35 to ^45 per ton. Subsequently at 
Dundee a meeting of the Chamber of Commerce was held (September 1858), and 
three kinds of flax from the Panjab were valued respectively at ^.48, £46, and ^^38 a 
ton. The Chairman, Mr, Miller, remarked on the strengtli of the Panjab flax. In 
a letter, date.i Lahore, 20th July 1859, written by Mr. T. H. Thornton, Personal 
Assistant to the Officiating Kinancial Commissioner, to the address of the Secretary to 
the Government of the Punjab, the financial results of the experiment are given. In 
looking at these results we must remember, as Mr. Thornton says, that the object of 
this experiment ' was not to ascertain whether the exportation of flax could be re¬ 
munerative, but to make investigations regarding the soil best adapted for its culture 
and to initiate the zemindars into the processes required for preparing tl>e fibre for ihe 
Euroi>ean market.’ ‘ It appears also that a considerable portion of the seed and in¬ 
ferior fibre was distributed gratuitously among the zemindars.’ Attached to this 
letter is a statement of the sale proceeds of Gujranwalla flax, which I give below, as 
it ahold's what a large margin is left for the cost of cultivation and preparation :— 
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“ Now, it will be seen from the above that after paying all costs of carriage, packing, 
warehousing, and commission, there remained a balance of ^60-14-S to cover the 
expenses of cultivation and preparation of two tons (or rather less) of flax. Then 
again, over and above this thei e would be the proceeds from the sale of seed and 
c^illa. Mr Wallace of Monghyr found that the proceeds from the sale of seed alone 
covered the cost of cultivation, and he has shown that the expenses of preparation 

E acking, and carriage to port need not exceed £\2 a. ton—say £24 for the two tons; 
ut even if we double this amount, there still remains a large balance for profit. * 
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Mr. Gubbins EXPpiMENis at ALLYOHWR.-In 1854-55 and 1855-56 Mr. Gub- 
bins, then Judge of AUyghur, made some experipienU, using both foreign and native 
seed, and ^nt some of the flax straw produced to the Agricultural and Horticultural 
society in Calcutta, and also some yjecimcns of hbre, prepared in a rough way, with‘ 
out the usual process of retting. The straw was forwarded to the Chamber of Com- 
merce, Dundee. This was grown ‘/row native seed and after the native fashion 
solely for the sake of the seed: (See Journal of the Agricultural and Horticultural 
Societyy Vol. IX^iHs 4 ,P‘ 319-) Mr. Robert Sturrock, Secretary to the Chamber 
of Commerce, Dundee, thus reported on it: ‘From this it appears that if proper 
rneans as to sowing, growing, and cleaning are Uken. India may be a flax-produ¬ 
cing country; and in order that we may be provided with as much information 
as possible, could you state at about what price such fibre, prepared and ready as the 
sample, could be shipped from India? Unless it can be laid cTown here at a certain 
cost, It could not be used; and 1 have to mention that the Directors of the Chamber 
consider that if such flax could be laid down at a price not exceeding /15 a ton. it 
would be useful in the manufactures of this plice. The price refers to this particular 
sample more could be got: 1 hese remarks referred to the following rc- 

port:- On examination you wilT find it, I think, to contain considerable promise, 
there being evidently nothing m the soil or climate of the district in which it is grown 
opposed to the production of a flax that could be used by spinners generally in this 
country. From the straw having been intrinsically a very poor article, such as the 
flax steepers in this country would scarcely purchase at all, you will find the quality of 
the finished sample also indifferent, but nevertheless it is a marketable artidf. and I 
think good results might follow if another experiment was made in which more pains 
was bestowed on the cultivation.’ It must be remembered that this flax was raised 
from country s^d sown thinly in the same way that natives sow for the sake of a good 
crop of hnseed. Mr. Gubbms, to show the natives what use could be made of the 
enormous quantity of refuse ulsee straw which they throw away after the seed has 
been collected, made from some of this refuse straw a quantity of string which was 
purcha^d by a Calcutta firm. It does not appear whether his lessons y^lded much 
fruit; but 1 suppose that there being no purchasers on the spot, the experiment was 
dropped, and now, as formerly, thousands of tons of teesee stalks are thrown away, 
Irom which at le^t a large quantity of string could be manufactured without expense 
and with very little trouble. In som© parts of India the stalks are given as food to 
cattle; but cattle are dually fond of the refuse after the fibre has been extracted. In 
the steam rettenes in England the water which runs through the flax stems is always 

r 5 r mu ‘0 f«d cattle, and forms a very nutn- 

tious food. (See Mr. Blechynden's notes of a visit to Wisham Flax Warkc 

of the Agri.-Horticultural Society for 1854^ Val. IX., p. sy ) * ^ 

^ SCALE.-Experiments on a small scale were 

made at Burdii^n and four wmples were presented to the Agricultural Society by 
Mr. J. Erskine in July 1844; these were raised from acclimated and up-country seed, 
and were pronounced to be of a fair quality, and valii<>H ar ^wunuy »ccu. 

In Chittagong Mr Sconce, then Collector of^that district (.8«), ^r^Iuced ^me fl*a"x 
fro n acclimated Europe seed, and also some from country seed - the Tatter vielde da 
flax that was softer and finer, but much shorter and weaker than'fhaf , 

climated seed. At Jubbulpo’re Mr. Williams produced some fl« nf nl/l and 
Dr. Royle consid^ed that this part of India'is adap^ld“ We‘'“^ow^t’h“"o? 

PmvinrM^and extreme dryness of the N?^th-West 

In ^argument that would apply 

WMr ‘he Jubbulpore hemp brought Into 

“">1 Or. Royle judged'’from length 


Id t^r'^tones IS a white species, and seed colfect- 

M^. Rnch o?T*h^ffootd fhat .‘h" ejorrdsoS^ir^ “^tV ' 

d«troyed by rs whilo the common linseed, ^own in the vid’nify of TS 

white, was left untouched by them.» (See RoyU^s Fibrous Plants of India, p. 144.) 
Mr. Henley near Calcutta was unsuccessful. In the first year he proalr^d from 
Bhaugulpore wme flax straw, but the plant had been grown for seed in the native 
fashion, and the result was that it top bushy for the production of fibre; the next 
year he Iwk a patch of land-* fine fnable loam fit for anything; it had been a cauli¬ 
flower bed, and was therefore deeply spade-cultivated and highly manured. * (Letter 
t® quoted above, p. 12.) He had the best seed sown very thick¬ 

ly. The plants came up well, and atUined a height of three feet, but the result 
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was that the fibre was small and weak, and inferior to the Jubbulpore and up- 
county flax. 

** Conclusions. — From the results of the several experiments that have been 
made. I think it may be fair'y \n{efv^d—firsts that flax of a marketable quality, and 
of a quality for which there »s a great and increasing demand, can be produced in 
several parts of this country, notably in Behar, the North-Western Provinces, the 
Panjab, and the Central Provinces; secondly^ that it is quite possible to manufacture 
flax fibre profitably wh'-re the area of cultivation is limit^, and under the immediate 
Supervision of a qualified European; that the native cultivators generallv 

will not prepare the flax, but that they can and will grow the plant in the way that is 
necessary for the production of good fibre if it is made tDorth their while, i.e., if a 
price be paid for the produce equal to what the cultivators make by other crops on the 
same land at the same season; fourthly, that to firmly establish the cultivation of 
flax for fibre, it is absolutely necessary that Government should give every encourage¬ 
ment and help that it is tn its power to give, and that whatever may be the nature of 
that encouragement and help, it should not be withdrawn too soon, as formerly it 
was, both in Lord Auckland’s and subsequently in Lord Dalhousie’s time. 

“Collection op infokmation as to value of produce. —It remains to be 
seen whether flax can be cultivated extensively in this country in such a way as to 
yield a fair profit, yiVi/, to the cultivator, and second, to th'^ purchaser of the plant 
and preparer of the fibre. To show this, it will first of all be necessary to calculate 
how much the latter would have to pay the former for the plant when leady for pulling, 
and for this purpose 1 have collected c.-rtain information from persons well qua¬ 
lified by long experience and intimate acquaintance with the agricultural classes to 
give accurate intormation on ths subject. [ The answers obtained were embraced in 
an appendix which it is not thought desirable to republish here, but the following re¬ 
marks indicate the gentlemen from whom the facts shown in the appendix were ob¬ 
tained.—Et/.] I may mention here, says Mr. D’Ovly, that Mr. Mylne is a member 
of the firm of Burrows, Thomson and Mylne, who nold from Government a lease of 
the extensive judgdeespore estates, which formerly belonged to the notorious rebel 
leader Koer Singh. This estate has been transformed by them from a jungle into 
one of the most val able o>-tates in that part of the country (Zillah Shah- 
abad), and they bear the very highest character as zemindars. Mr. Charles Fox, 
with his elder brother, owns several indigo factories in Shahabad, and is the able 
manager of the Maharajah of Doomraon's extensive estates. Moolvie Syud Abdool 
Hye is the manager of the Court of Wards' estates in Shahabad, and is also a 
zemindar holding Innd in Zillahs Patna and Jaunpore. 1 am much indebted to all 
these gentlemen lor the trouble they have taken to obtain for me as accurate inform¬ 
ation as possible. 

“Estimate op cost op flax straw and of ths manufacture there¬ 
from OF FIBRE.— is sown by the natives for the seed crop in two ways—some¬ 
times broadcast, and sometimes in lines with or round other crops. To make the 
cultivation of the same plant for fibre profitable to the raiyat, he must bo paid for 
the produce of his field a sum equal to what he would get for the produce of the 
same field when cultivated in the ordinary way. When sown round the edges of 
barley, wheat, or gram fields the linseed yield per bigha would bo about one maund, 
value R3, and the value of the produce of the other crops would be about Rio* 
the value of fodder R2, and of the oil R3, or in all R18.* The value of seed saved’ 
for the vext year's sowings may be considered as a set-off against the value of seed 
sown. When sown broadcast, the yield of linseed in a good year might be from 5 
to 7 maunds, or an average yield, taking good and bad seasons into account, would 
be about 3^ to 4 maunds. Sy ud Abdool Hye puts down the average yield at a some¬ 
what smaller figure, but when we consider that Mr. Leyburn, Mr. Wallace and 
others got 3^ maunds of seed per bigha from the plant that they cultivated for 
fibre, and remembering that when grown in the native fashion for seed the yield 
would be greater, I think we may look on Messrs. Mylne and Fox’s figures as 
the more correct. Besides, in calculating what would be a fair sum to pay the raiyat 
it is better, if we err at all, to err in his favour. Putting the average yield then down 
at 4 maunds, the value would be R12. In either case, therefore, in an average season 
the value of the produce of a bighaf of land from November till February or March would 
not exceed R16. From former experiments it appears that from 15 to 16 bigha are 
necessary to produce one ton of flax. If, therefore, raiyats were asked to grow the 
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• This is perhaps the outside value of a good crop. Rt6 would be rather above 
than under the average value pf produce, 
t I'be bigha of 27,225 square feet. 
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linseed plant in the way necessary to produce ^ood fibre, and were paid at the rate of 
f < bijha i^r the produce, the purchaser would have to pay R250 for the produce 
o\ 16 big^his. The seed would be worth R16S, calculating the yield at t* maunds per 
bigha, and the value at R3 per maund. Oeducting, then, the value of the seed from 
the price paid to the raiyats, there would be a balance of R88 to be added to the cost of 
preparation, packing, and carriage to port, and K this cost does not exceed Rizo 
U.I2) per ton (this is what it cost Mr. Wallace at Monghyr), the flax could be 
shipped at Calcutta at £2o-i6s. per ton. The cost of freight, screwing, and insur- 
k <^®*‘f 3 ^'nly never exceed^6 per ton (i^4“ios. would be nearer the mark); 
so that a ton of flax might be landed in England, Scotland, or Ireland at /26-165. a 
ton at the outside. Then, besides this ton of flax, there would be (say) 8 cwt. of 
codilla, which could be disposed of in Calcutta for from ^3 to ;^3'io^.^ The ton of 
ax, 1 moderately well prepared, would fetch not less than j^40, and probably more.f 
1 he expenses in England would bu about ;^i-i ij. per ton.t In the above calculation 
'A for fodder and for manure,-has not been taken into con¬ 

st eration. The f flowing table will show in a more convenient form the figures above 
given:— ® 


Expenditure. 

o • , . ^ a. 

rnce of produce of t6bi^has 250 o 

Cost of preparation, packing, 
and carnage . . . 120 o 

Freight from CalcutU to 
England, insurance and 
screwing . . . 60 o 

Expenses in England, ware¬ 
housing, commission, &c., IS 8 

Profit, . . : ,5^ 8 


Total 


. 600 o o 


0 

Receipts. 

66 maunds seed, at R3 each 

. 168 

0 

8 cwt. codilli (say) , 

. 33 

0 

1 ton flax . • . 

• 400 

0 

0 



0 

Total 

• 600 


If COST OF PREPARATION, &C., BE RAISED TO £20 PER TON.— In the above 
calculation it will be observed that I have adopted Mr. Wallace’s estimate of the cost 
of preparation, packing, and carriage, which is undeniably a low one, and probably 
would not cover the cost if machinery was employed with European supervision; but 
even if we raise these figures to R200 (1^20) per ton, there would still be a prout of 
^7478 (.£7-9^.) per ton if the flax sold at;^4o per ton, or a profit of R24*8 {£2~gs.) per 
ton if the flax realised only ^35 per ton. Another R10 (;^, 1) might safely 1 ^ added 
to the profit, as the freight, insurance, and screwing would in all probability never 
exceed ^5 per ton, but, on the contra-y, l»e found generally to cost even less. 

**Steam PtETTERiES —The several processes which have to be gone through when 
only manual labour is employed, from the time that the plant is ready for pulling till 
the fibre is ready for scutching, require great care ; ancf without constant and close 
supervision, such as it would be impossible to afford with any hope of ultimate pro¬ 
fit, the natives would never turn out a marketable fibre. The pulling,-stocking, 
stacking, rippling, water-retting, drying, &c., &c., require the greatest care and 
attention. By the introduction of steam retteries, fibre can be prepared immediately 
the plant is received from the cultivators, and within two days. An interesting 
account of a visit to the Wishaw Flax Works near Glasgow is given by Mr. Blechyn- 
den, and published at page 25, Part I., Volume IX. of the Journal of the Agricultural 
and Horticultural Society of India for 1854. In this Watt’s patent process of p»^e- 
paring flax is explained : ‘ The flax straw is delivered at the works by the grower in 

a dry state with the seed on * So that all that the cultivator has to do is to grow the 
plant, pull, stook, and deliver it at the works. One of the great advantages of the 
steam processes Is that the seed and chaff is all suved, whfle it is generally lost, 
by the cold-steeping process. ‘The shoves or refuse woody matters are also em¬ 
ployed in these new works as fueL whereby a great saving in coal Is effected.’ An¬ 
other very great advantage that would be gained by the introduction of steam ret¬ 
teries into India would be that the risk of damage during the lengthy processes 
of preparation by hand during the. hot season, when the hut winds prevail, would 


• From what 1 have been able to ascertain, the owners of paper-mills would giadly 
give from R2-8 to R3 per maund for codilla. 

•f Turkish flax is now quoted at and St. Petersburgh 12 head at ;^55. 
t The total cost is less. I have added 10 shillings, as the commission on sale of 
flax would be double of what is put down for jute. 
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be aloiost altogether avoided. As regards the question whether machinery 
would pay in India, the best proof is that it pays in England, where a much higher 
price has to be paid for the flax straw. Mr. Blechynden, In his report of a visit to the 
Rcdford Flax Works, states that the proprietors contract with the farmers for the Early Experl 
supply of flax straw &t £4p^r tor\ij>a^ei2y I’art / , Vol. IX., A^n.-liorticultural \ merits. 
Soi-itty^s 79urnal for 1854). A Committee of the Royal Flax Society of Ireland, in 
reporting* on Mr.’ Watt’s system, state that I cwt. of flax straw weighed with the 
seed on yields 1of fibre ; so a ton of flax straw would yield 27otb of fibre. The 
necessary amount of flax straw, therefore, to produce 27oto of fibre would cost 4. 
and consequently the amount of flax straw necessary to produce one ton of fibre 
would cost a little over j^33. If, therefore, it y>ays the manufacturers in England to 
pay ^33 lor an amount of flax straw which will produce a ton of fibre, it ought to 
pay manufacturers in India to pay the rayat £^5 (^250) for the produce of 16 bighas; 
and 1 think I have shown that Ra*;© would pay a rayat well for the produce of 16 

“Part of Bengal best adapted to cultivation of flax.— The part oi 
Bengal which would be most suitable for many reasons for the experimental cultivation 
of Ihe flax plant for fibre would be that comprised in the districts of Patnaand Shah- 
first, because all the lands of these districts will be irrigable directly the 
Soane irrigation works have been completed ; and secondly, because the soil, being a 
rich clay, is eminently suitable; and th2rdly^ bccA\ise Dehree-on-the-Soane, where 
there is a large Government Work*shop Superintended by an officer of considerable 
experience and ability, would be an excellent site for the establishment of a steam 
rettery; and fourthly, hccAuse the means of communication by the several canals 
and branch canals will render carriage both cheap and safe. As regards the soil 
best adapted for flax, Mr. Dcneef, the Belgian farmer, was of opinion that lands 
subject to inundation that are annually lenewed by alluvial deposit are well suited. 

He writes to Dr. Sory, Secretary to tb® Agricultural Society, as followsLcs 
terrains qui sont renouveles annuellemcIJt par les debordeinen^ du Ganges, ou qui 
soot frais et riches, conviennent Ic mieux oour la culture du lin. ’ 

“ Mr. Wallace thus reportsf on the different kinds of lands : — 

Will yield a good crop if noi too sandy, 
preferable, if rain falls two months after sowing. 

The most preferable of any. 

Vti*y good if not too low. 

Plant will not come to the same perfection. 

Produces good plant, but of very coarse quality. 


Allavial .... 

High land .... 

Inundated - . . • . 

Dosala (1.^., two-year land) 

Loose and sandy . . , 

Hard clay .... 

Mr. Deverinne was of opinion that ‘the best lands are those in which there is a 
small mixture of sand ; such lands are easily prepared, and can be well piilvz;r:si d. 
Ihe large district of Shahabad is almost entirely surrounded by rivers fr^m which 
spills annually inundate and renew the lands of the riparian estates,^ There are 
also in this district a great number of Government and Court of Wards estates, so 
that almost every facility exists for experiments on a large scale. 

“ Pkopkif.tv of Government engaging in traue. — I here is a considerable 
difference of opinion as to the propriety or otherwise of Government engaging in trade, 
I would point out the case of l-gypt. 1 think that there can be Irtle doubt that it 
vias owing entirely to Government operations that the flax trade became permanent¬ 
ly established in that country. To this day flax is prepared by Government, and 
quotations in the home papers are given showing the prices of flax prepared by Gov¬ 
ernment and of flax prepared by natives. The flax produced there is not quite 
equal to the best Russian, and it has been proved that flax can be produced in l^^i^ 
which will command prTces equal to those obtained for the best Russian marks. The 
only question, therefore, that remains to be solved is the question of cost; and 1 
really do not see why, when the quality of Indian flax is equal to, if not better than, 
that of F.gyptian flax, we should not be able to prepare the fibre here as cheaply as it 
is done in Egypt. 

“Further information as lO cost of machinery.— It was my intention, 
while at home on leave lately, to collect information as to the improvements in, and the 


• In their 12th Annual Report, 

t Letter to Dr. Spry, Secretary to the Agricultural and Horticultural Society, 
datetd 2nd September 1841. 

t Letter to Dr. Spry, dated 20th September 1841. I hese It rs are all to be 
found in the Society’s report to Government, submitted with a letter from Dr. Spry, 
the Secretary to the Society, dated 25th September 1841. | 
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c^t of, machinery, the prices now paid for flax straw, the cost of preparation, and 
the demand for the coarser kinds of flax ; but unfortunately my stay in England 
being of such short duration, 1 was unable to do so. I have, however, been making 
enquiries, and shall be glad hereafter to submit a supplementary report, if such in¬ 
formation is likely to prove of any use to Government. I also propose to trace the 
growth of the trade in Egypt. 

** Conclusion.— Dr. Forbes Watson very kindly supplied me with numerous 
extracts from the records of the India Office on the subject of flax cultivation in 
India. I only regret that 1 have not been able, from want of sufficient spare time, to 
enter more fully and completely into the subject than I have done. If, however, in¬ 
complete as it is, this report will in any way tend to bring the subject of flax cultiva¬ 
tion in India into notice, and to the prosecution of further experiments, my object 
will have been gained. I trust that the result of such further experiments may be 
what is undoubtedly much to be desired, that India will some day become a flax-pro¬ 
ducing country for the benefit both of her agricultural classes and of the trade here 
and in the United Kingdom.’* 

The Government of India considered Mr. D’Oyly’s report of such inter¬ 
est that it was made the basis of an enquiry throughout India. It was 
accordingly printed and issued to Local Governments and Administrations', 
with a request for any further information which they might be able to fur¬ 
nish. The replies were in due course procured, and these, together with Mr. 
D'Oyly’s report, were issued by tfae Government of India in 1874 in pam¬ 
phlet form. Space cannot be afforded to republish all the replies, but the 
following jottings taken from them, together with passages derived from 
RoyU's Fibrous Plantsd^wd the publications of the Agri-Horticuhural Society 
of India, convey, it is believed, a fair conception of all that is now known of 
flax in the various provinces of I ndia. The replies to the Government of India 
circular dealt unfortunately far more with linseed than flax, and even those 
that gave information regarding the fibre appear more often to be alluding 
to Hemp (Cannabis sativa) or San (Crotalaria juncea) than to Flax. 


PRESENT CULTIVATION IN THE PROVINCES OF INDIA. 

I.—PANJAB. 

The following passages from Royles Fibrous Plants of India give part 
of the information regarding this province up to the date of publication of 
that work in 1855 :— 

‘‘Though Linseed is so extensively produced throughout India, we hear 
no\^ere of the fibre being valued and separated. But when we get to the 
confines of cotton-producing districts—that is, into the Panj^b-we find 
that some Flax, prepared by the natives on their own account, is separat^ 
m the neighbourhood of Lahore. For we are told that the stalks of the 
Iins^ plant yield a fibre, which is- made into twine, and used for the net- 
work of Xhtw charpaes or native beds. This information was elicited in 
consequence of inquiries originated by Mr. Frere, the distinguished Com¬ 
missioner of oind, from his desire to promote the culture of linseed in the 
province under his charge. The fibre, however, of the linseed plant is 
separated in still more northern parts, as some seed of Bokhara Flax sown 

was found to be that of the common Flax. 

respecting the growth of linseed in the Pan jib 
elicited the following facts:— 

“‘On the Cis-Sutlej it is sUted that three seers to a bigha are sown 

alone, or in drills; probably as an edging to other crops. 
Ihr^ maunds of linseed considered a good crop. The stalks and husks 
considered refuse and useless. The seed sells for 18 seers for the rupee to 

of seed yields of oil 10^ seers; of oil-cake 20* seers. 
1 he^oil sells for 5 and sL and the oil-cake at 60 to 66 seers for the rupee. 

In the Jalandhur Doab, linseed is cultivated, especially in the khadtr 
or inundated land of the Be^s and Sutlej Rivers; but plants always small; 
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seed sells for 20 to 30 seers for a rupee. It is also cultivated in the Shi. 
wul, or tract of country in which the soil is firm and covered by a deposit 
from the rains, with the sub-soil always moist—ripens before barley, and gene¬ 
rally before wheat. 

“ ‘ Linseed is also cultivated in the rich loamy soils of the Kdngra district 
skirting the Himalaya, but chiefly in the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee—flax itself burnt. 

“‘In the Panjdb, sown with barley and mussur {ot lentils) in Kartic 
(October and November), it ripens in (March and April); usually 

sown intermixed with the above crops, or in separate patches. Never irri¬ 
gated, but grown along the Sutlej, in khadir land, or that which is inunda 
ted during the rainy season, but never ntanured. 

*“ In the Lahore division, it is grown chiefly about Sialkote and Dina- 
nagar, and is the only part where the fibre seems to be made use of, as it 
is stated that the stalks yield a fibre which is made into twine, and used 
chiefly for the network of their charpaes or native beds. The price of the 
seed is about R2-8 per maund. Few localities are stated to be well suited 
to it, and the seed was in little demand. Twine made of the fibre was sent, 
but no notice seems to have been taken of its quality. ’ 

From the above details of cultivation, it is evident that though linseed 
is very generally known, it is nowhere extensively cultivated, as is evident 
from the price of the seed, which is dear in comparison with that of wheat. 
Some of the uses are well known ; for instance, the oil is used as a drying 
oil, and the bruised seed, mixed with flour, is described by Major Ed- 
wardes as given as a strengthening food for cattle, and the oil-cake is no 
doubt employed for the same purpose; while the fibre is sufficiently valued 
to be separated in some, though burnt in most places. It would sfism 
much in favour of the production of good fibre that the growth is much 
slower than in the southern provinces of Bengal.** 

In 1858, Mr. Baden Powell informs us, a quantity of native flax from 
Indaura, K^ngra Valley, was sent to England and was considered to be the 
finest specimen sent from the Panjdb,*it was valued at the high price of 
^55,to r6o a ton, and actually sold at ^54-10^. “If,'* wrote Messrs. 

Kani & Co. of Dundee, “flax such as Colonel Burnett sent home (t.e., the 
specimen allud^ to above) could be put on board at Karachi for £26 a 
ton, it would leave to both importer and exporter a handsome profit.** 

Inspired, apparently, by the above results, and in consequence also of 
the demand for coarse flax having then exceeded the supply, manufacturers 
in ^ngland became very anxious to obtain flax from India. The Belfast 
Indian Flax Company was created in with an agency at Sialkote, 

which had for its object the encouragement of the growth of flax in that dis¬ 
trict, with a view to its exportation to England. The sanguine hopes of the 
Company were, however, shortly afterwards seriously damped by the dis¬ 
covery that the whole of the se^ sent out by their representatives in Eng. 
land had been so entirely damaged on the way, that no portion of it would 
germinate, an announcement which produced so depressing an effect on the 
membCTs ot the Company that it at one time appeared doubtful if they 
would have the resolution to persevere in the undertaking. On the spirited 
representation.however, of Dr. Forbes Watson of the India Office, who had 

opportunely received a specimen of Sialkote flax, valued at between 
^60 and X70 per ton, the Home Governmerft authorised a grant to the As- 
s^jation of 1,000 per annum for two years, on their engaging to carry on 
their operations for three years at all events. Under this stimulus the Com¬ 
pany commenced its operations with renewed vigour. 1 he result of the first 
experiment was highly satisfactory. The plants attained a good height, were 
nch in strong fibre, and altogether very superior to the Indian plant as ordi- 
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narily reared, while the fibre shipped to Eng^land was pronounced by com¬ 
petent authority to be equal in quality to the best Irish flax. The prospects 
of the movement were thus considered “most cheering.'* Soon, however, 
serious difficulties arose. The Company could not grow the plants in suffi¬ 
cient quantity near the factory to make it remunerative to the zamindars. 
When g^own at a distance in small quantities, the cost and delay involved 
in carrying the raw material to Sialkote were out of proportion to the sale- 
proceeds. The apathv of the peasantry was also a great difficulty. They 
could not be induced to persevere in the cultivation of the plant on the 
approved methods it was sought to introduce, the plants produced under 
the European method of cultivation being not near so rich in oil as the 
ordinary country seed. In these circumstances, the Company had to di's- 
•contimie its operations, and ceased to exist in 1867. For some time 
afterwards the business was carried on by Messrs. Bertola, Cox & Co., but 
they too relinquished it in 1869 

It would appear (from the replies received by the Government of India) 
that linseed is now very little grown in this province, and that the fibre, flax, 
is only very occasionally utilised. In Karnal 17 bighas 10 biswos oi land 
were devoted to the produce of the fibrous plant (during the year of report), 
which gave a produce of 52 maunds 20 seers. The cost of preparing one 
bioha of flax was ascertained to be R3 ; this produced 3 maunds at a price 
of t<2-8 a maund. The report further states that in 1855-56 flax was sown, 
but the results were far from satisfactory. The zamindars do not seem 
to appreciate the culture of the plant. In the Jagraon tahsll of Lu- 
dhiAna experiments were made in i854»but the results w'ere not favourable. 
In Gujar^it flax was cultivated in 1863 on account of the Indian Flax As¬ 
sociation of Belfast, but no notes of the produce were made. In PesliAwar 
District flax is cultivated to a small extent and ropes manufactured from 
the fibre for domestic use. In K^ngra it was stated that 4.432 acres were 
under Linnm usitatissimum. In 1881-82 the area in KAngra under this 
plant was reported in the Gazetteer of the District to be 7,150 acres, being 
the largest figure for the PanjAb. The crop is grown in the valley, and is 
valued solely fur the sake of the oil, no use being made of the fibre. Small 
care is bestowed upon its cultivation, the seed being simply thrown upon 
the ground between the stubbles of the newly-cut rice. The crop is very 
poor, but suffices to supply oil for local use. 

The following passages »n the Agri.-Horticultural Society of India 
allude to Panjab Flax :—Journal (Old Series), IX., 139 (letter by Mr. H. 
Cope ; (Proce^ings, 1885, p. cxlv). Major Hollings' report on the suit¬ 
ability of the PanjAb for flax cultivation; X., 96 (report on samples); also 
Proceedings, 1858 ireport on Mr. Cope's samples); XI., pp. 75-139—3 de¬ 
tailed and important paper by Mr. H. Cope “ On the introduction of flax, 
as a fibre-yielding plant into India, and especially into the PanjAb p. 188 
“ Report on the sale of Panjab-grown flax in the markets of Dundee and 
Belfast; also (Proceedings, 1859) Ivii., and (i86o), VI., cv. 


n.—NORTH-WEST PROVINCES. 


IN THE N.-W. 
PROVINCES, 



The Government of the North-Western Provinces forwarded, in reply 
to the Government of India's circular, copy of a letter from the Superintend¬ 
ent of the Botanical Gardens at Saharunpore, in which Dr. Jameson 
gives an account of the endeavours made up to 1861, in February of which 
year the letter was written, to extend the cultivation of flax in these’ prov¬ 
inces. Dr. Jameson relates how those trials proved fruitless, snows 
the causes of failure, and suggests the means which should, in his opinion, 
be adopted to ensure a lasting and profitable extension of the cultivation of 
the plant. “ Before replying to your letter No. i47aA., dated 22nd October 
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last, with enclosures,” Dr. Jameson wrote, “ I deemed it necessary to ex¬ 
amine what had been done reg’arding’ the cultivation of flax in India, and 
particularly in the Panj^b, preparatory to submitting a full and detailed 
report. To do this I found would only be going over a subject which had 
been fully investigated and exhausted by the late Dr. Royle in his work 
sljled the Fibrous Plants of India and by Mr. Cope in a paper lately 
published in the Journal of tfis Agricultural and Horticultural Society 
of India. 

“ 2. In these two publications full details will be found regarding all the 
experiments made in flax cultivation throughout the country. 

3. In the Panjdb the subject had been taken up with energy and acti¬ 
vity, and good results had been gained. But in my late tour 1 ascertained 
that in almost every district where the plant had been cultivated, unless 
that of Sialkote. it had been discontinued ; the experiment, therefore, so 
successfully begun was too prematurely abandoned. 

“ 4. No doubt the question that flax fibre can be raised in the Panjdb fit¬ 
ted for the home market has been solved, and has thus passed from spe¬ 
culation to fact. But still, as far as the natives of the country are concern¬ 
ed, nothing has yet resulted. The cultivation, instead of extending, has 
diminished, arid, had not the Deputy Commissioner of Sialkote taken up 
the subject with energy and activity, the experiment would have been fruit¬ 
less, or, as remarked by Mr, Cope, would have died out in the Panjab from 
sheer inanition, and that, too, originating in three causes—want of persever¬ 
ance on the part of the local Government ; second, want of enterprise on 
the part of British manufacturers; and third, want of activity, energy, and 
int-irest on the part of the native cultivators in the welfare and progress of 
the country. 

“ 5. In acountry like India, Government, when desirous of .introducing a 
new product, or of rendering an old one, by a process of cultivation unprac¬ 
tised, valuable in the arts, must lake the initiative, in order to overcome the 
prejudices of the ignorant, indolent, and slothful cultivators. There is no 
active and energetic middle class to direct and encourage the labours of the 
native farmers, and it is a well-known fact that even in Britain there is no 
class more difticult to persuade to adopt new and improved processes of 
cultivation and new itleas regarding farming than agriculturists; and, 
had not the policy lately introduced opened up the country to free trade, 
the old and routine system of cultivating the land would have by thousands 
been continued to this day in Britain. 

** 6. The British farmer is now compelled by the free importation of grain 
to resort to high and scientific cultivation and the best manures, in order to 
enable him to hold his own. 

“ 7. Mr. Mechi and others, through means of their private experimental 
farms, have shown to their tenants and tenant farmers how to maintain 
their position, even though the British markets be extensively supplied 
with untaxed bread-stuff from abroad. In this country such spirited in¬ 
dividuals are unknown, and therefore anything to be introduced for its im¬ 
provement must, I respectfully beg to state, be initiated by Government. 
The system at present followed by native farmers in cultivating flax for i(s 
seed is miserable in the extreme ; the shove or straw from whence the fibre 
is obtained being only used as fuel, or broken up and mixed with other 
substances and given to cattle. Let native^ be shown that substantial ad¬ 
vantages would occur to them by cultivating the flax properly, and that 
good marketable fibre can be obtained from it, for which there is always a 
ready and immense market, and I doubt not but they would soon take to 
the cultivation. But, though the cultivation in the Panjdb has in most 
places retrograded, yet still beneficial results have ensued from the experi- 
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ment institut^ by Government, which may ultimately be of immense im- 
portance to the country. 

"8. By tM. ^ertipns of Mr. D. Macleod and others, the experiment 
prommeotly brought to the notice of the flax manufacturers in Britain, 
where for years the supplv of flax from home cultivation and foreign import¬ 
ation has Wn far short of the demand, and samples of the fibre laid before 
them, which were pronounced worth £55 per ton j and so satisfied were 

specimens exhibited, that the Panjab was fitted to grow flax 
suited to the home market, that they formed a company, an ‘ Indian Flax 

° Panjdb,’ in order to carry it on. and their agent, 
"°w . settled in the Sialkote district, and has com- 

odHv^eX^ ^"^'i have been made to zemindars to 

h"? hack in kind. He, too, has dis- 
r a ^“hmated seeds, and has applied to me for a large supply to ex¬ 
tend his operations, which, however, 1 cannot meet. Land of his own he 
has none, and he is therefore entirely dependent on native cultivators. The 
system introduced is an admirable one, and will continue to be so as long- 
^ the company consider the interests of the native cultivator as well af; 

If !v, °'ik’’a^’ words, give him a fair remuneration for his labour. 

If this be done, and if the superintendence be confined to advice in the 

‘^"h'vating the plant properly and preparing the fibre, and the 
hkTthe^ Pa °.*,^‘^‘^''mated se^s, and, above all, m a newfy-acquired country 

^inhabitants look to the district officers as thelr 
h® 'a countenance of Government through their district officers 

capidly spread, and the fibre become an 

important article of exportation. 

h.imwL ‘he Panjdb is not. in my 

stimulate private enterprise to seek a field for 
m the North-Western Provinces. 

services of Mr. Cope are not available, or if they were, they 

frt y be procured at a rate which Government would not be prepared 

extensive mercantile transactions are carried on at Amrit- 

his time is fully occupied; nor is he acquainted with the 
methods of preparing flax. 

\x;u plant assistance is not required. This we can do. 

hat are wanted are, ist, good scutchers and hecklers-men intimately 
acquainted with the processes of manufacture, and fitted to teach the natives 
o he country; ^ind, the best kind of machinery used in preparing flax ; 
3r . a large supply of acclimated seeds; 4th^ the directions for the proper 
management of the flax crop, compiled by the Committee of the ‘ Royal 
ooaety for the Promotion and Improvement of the Growth of Flax in Ire* 

^ few altCTations and modifications to suit the climate of the 
Provinc^, might be translated into Hindi, printed, and 
tage native cultivators through district officers with much advan- 

• Ip ^ works alluded to all the information required on flax cultiva¬ 
tion is ^ be found. The Agricultural and Horticultural Society of Cal¬ 
cutta by publishing the most important information to be found in the 
reports and tran^ctions of the ‘ Roval Society for the Promotion and Im¬ 
provement of the Growth of Flax in Ireland,* have done all that is required 

in D? Rnvl^-f ® 2? ‘hat can be done by the press, and 

the Jl'ml infornr=.°t-^ of India the cultivator will find 

iMsrrkTla^rk':'*'^'’^^- ‘herefore. I would recommend 

b^ ‘he Panj 5 b Government for the 

best samples of prepared fibre, and for the largest quantity of land brought 
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under cultivation with flax, but with no beneficial results, as they remain 
unclaimed by any one. Such an inducement held out appears to be of 
doubtful utility, though it migh.t, with much advantage, be done on a small 
scale by district officers. 

“ 14. In the magnificent system of canal irrigation, the North-West Pro¬ 
vinces has the means for flax cultivation far superior to that possessed by 
the Panjdb, and to encourage it, therefore, and meet the demands for accli¬ 
mated seeds on an extensive scale, I would respectfully recommend that an 
experimental farm of from 50 to 60 acres be formed in the Saharunpore 
district, adjoining the garden, where irrigated land can be procured at a 
reasonable rate ; that the incidental expenses, such as land, rent, water, &c., 
be met by the sale of the seeds, a certain quantity being reserved for dis¬ 
trict officers for distribution to zemindars. 

“ That if European instructors from regiments be available in this country 
two men b^ obtained from the ranks of any regiment for a short time to 
prepare the fibre, and teach natives how to scutch and heckle. That the 
fibre be sold, when prepared, to meet the wages of the parties who prepare 
it, a large sample being reserved for exportation and examination by British 
manufacturers. That acclimated seeds be given to district officers, parti¬ 
cularly those whose districts are in part irrigated by canals, to distribute 
to zemindars. That zemindars repay in kind with the shove or straw the 
value of the seeds received, and that small rewards, such as those distributed 
by the Deputy Commissioner of Sialkote, be given to such cultivators as 
present the best samples of flax plants for scutching. These rewards were 
received with the greatest satisfaction by cultivators of Sialkote, as they 
were distributed publicly to the recipient by their own district officers. 

“ 15. For the plants raised by zemindars, and fitted for preparing fibre, 
there might at first be difficulty in procuring a market. The finest samples, 
however, might with advantage be purchased by Government, and from 
them fibre prepared for the market as an encouragement to the best culti¬ 
vators. This, t)f course, could only be done to a limited extent. But when 
the field became extensive it would be high time for Government to dis¬ 
continue the experiment and hand it over to private capitalists. But the 
seeds alone would ensure the zemindar against any loss. In fact, he v^ould 
only be doing, tfiough with better seeds, what he is now doing ; flax of 
inferior quality and quite unfitted for preparing fibre being cultivated every¬ 
where. 

“ 16. In the Panj^b both Mr. hWigtman and Mr. Cope are prepared to 
purchase all fibre of good quality, and were it shown that flax capable of 
producing good fibre could be grown in the North-West Provinces, capital 
and funds to work it would, no doubt, be forthcoming to take it up. 

** 17. To do this it would be necessary to import some good seed from 
Courland and Livonia, and from which all the best Dutch seeds are for¬ 
warded To the acre about 2 bushels, or maunds, are required. I 
would therefore recommend that a ton or 28 maunds be imported, which, 
with the acclimated seed which will be available this season, would enable 
n\e to cultivate so acres cf land, an ample extent to spread the seed over the 
country. 

18. When the Honourable the Lieutentant-Governor visited the garden 
last season, he saw two fields under cultivation with flax, the one with 
Russian seed, the other with indigenous seed, and the plants of the former 
from to 4^ feet, and the latter only from 2 to 2^ feet in height. 

** 19. From the former seed a supply was sent to Mr. Cope, then Sec¬ 
retary to the Agricultural and Horticultural Society of Lahore, and from it 
dates the commencement of the experiment of flax cultivation in the Pan¬ 
jib.” ^ 
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The Government of the Noith-Western Provinces also submitted a 
communication, received from the local Board of Revenue, which gave the 
results of the enquiries made by it as to the actual extent of the culti¬ 
vation in these provinces. The substance of the papers forwarded may 
be here given, the broad results in regard to flax being as follows 
Flax (Linum usitatissimum) is not cultivated for fibre. 

“ The Commissioner of Allajiabad has suggested that the richness of soil 
and large outlay required for the production of good flax fibre form an 
effect^ual bar to the successful cultivation of the plant for this purpose at 
anything hUe a moderate price. This statement traverses the conclusions 
drawn »n Mr. D’Oyly’s report, but is supported by the fact that the cul¬ 
tivation of flax for fibre has been abandoned. It appears to the Board 
that the exhausting effect of flax on the soil should not be overlooked, and 
that first experiments cannot be accepted as a crucial test. 

Board recommended that a series of careful experiments should be 
instituted on a small area on the Bulandshahr Farm, both on ordinary land 
and on highly cultivated and manured land. The experiments, if carefully 
conducted, would prove whether flax could be profitably cultivated for fibre, 
and set the question at rest a? regards the North-Western Provinces 

“ The report furnished by Mr. Ricketts, the Commissioner of Allahabad, 
alluded to above, was as fo lows : -A little flax is grown in a few parts of 
the division foi' local consumption, for oil and cake It is hardly ever 
grown as a field crop, but only in a row drilled in, every here and there on 
the edge of a field, or in furrows lo or 12 feet apart in wheat crocs. The 
only soil suitable for flax in this division is a porous black soil, very like 
cotton soil, found only near the course of the Jumna. ^ 

1 can say that a great effort was made 
during the Russian war to introduce the cultivation of flax into the PaniAb • 
good flax was grown with a long fibre fit for export to England for manu- 
facturmg purposes, but it was established that flax 'to be good requires a 
great deal of water, good soil, and plenty of manure, and that it is a very 
exhausting crop. These were obstacles to the extension of the cultivation 
which can only be got over (as in the case of cotton a few years ago) b\ 
great demand at high prices, and a certain market, not a remote sea-port 
of wmich the cultivators have never heard, but in the markets in their 
neignbourhoodt to which the^ are accustomed to resort. 

The native cultivator has no notion of growing flax for the sake of the 
fibre. It is only ^rown for seed. The same plant cannot produce both 
fibre and seed. If required for fibre, it must be forced in its growth with 

water and manure, be planted thick, and cut before the stalk gets hard_ 

that is, before the seed begi is to ripen. When grown for seed, the plant is 
sown in drills far apart, an I is preferred short in the stem,—so short that 
the same plant could not produce fibre of a sufficient length to be of any 

Messrs. Duthie & Fuller take, however, a more hopeful view of a pos- 
sible in these provinces than perhaps do any other writers. ^ In 

their and Garden Crops they say : “ It is improbable that flax culture 
could be extended on any other system than that followed by Indigo plan¬ 
ters, under which the grower receives a cash advance at sowing time 
together with a ^arantee that his crop will be purchased at a fixed price! 
a useless to a cultivator unless he was certain of gaming 

to exJnd fl';, ® energetic attempts have been madf 

oromotP^if^ha what efforts have been made to 

Fhp^^l KMV 1 confined to experiments which have indeed proved 

nn im successiul flax-gTowing. but have given native cultivators 

no immediate incentive to undertaking it.“ vaiors 
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III.-OUDH. : CULHVA- 

The Chief Commissioner of Oudh submitted a copy of a memorandum IN OUDH. 
drawn up by Dr. McReddie, Superintendent of the Oudh Central Jail. ; 24 

The practical information contained in that publication will render it valu¬ 
able to those who may wish to undertake the cultivation of flax. It may 
therefore be quoted in extenso :— 

“i. Soils, and preparation of soil. —The finest flax is grown on 
deep soils, argillaceous, sandy, and on the sandy clay commonly called 
loam. In strong, rich, damp soil flax will reach to a great height, 
but is always coarse. On light fertile soil it is shorter, but fine and silky. 

Deep ploughing is necessary, at least 11 inches. Fresh manure should not 
be used, but the manure, solid or liquid, added to previous crops made to 
answer. Newly broken-up pasture land does well for flax. All land must 
be perfectly pulverised and cleaned of all roots of every sort. Five dif¬ 
ferent ploughings are necessary, with an interval of fourteen days between 
each, so that ploughing must begin at least two and a half months before 
sowing. After each ploughing all clods must be broken up, and the 
ground made quite even. In fact, as flax is a rubbee crop, the ground 
on which it is to be sown should be prepared in the same way as for wheat. 

U manure must be added, it should be done before, or at the beginning 
of, the rains. The manure should be spread evenly on the soil. Sheep 
manure should not be used. 

“2. Quantity op seed per acre, and how seed is sown. —Flax is 
invariably sown broadcast; when sown for good fibre it is sown thick—230 
or 2408;) (3 maunds) seed per acre. When sown for inferior fibre and 
seed 140 or 15086 per acre will answer. It is never sown by drill. 

“3. The months for sowing, —precautions. —From 15th or 20th 
October to the 20th November, according to season, i.e., late continuance of 
rain, as flax will not stand much rain ; hard rain soon after sowing would 
destroy the crop, hence the best time in Oudh would be the first week of 
November. 

** For sowing, a calm day is chosen, if possible; if wind prevail, the sower 
must move witli the wind on his side, not on his face or back. A uniform 
distribution of the seed would be insured by goi^ over the ground twice 
and sowing half the amount of seed each time. The sowing is not to be 
done as for wheat, -that is, not after the plough, as it were in drills, but as 
stated above, broadcast by sowers walking over the field. The progress 
of the sowing may be marked by a seed harrow going over the field in 
the line of the sower. When sown, the seed is harrowed into the soil, 
and a light hand-roller drawn by a man is passed over it; this last operation 
should not be omitted. Care must be taken not to bury the seed too deep. 

“ To get the seed to germinate quickly, it is well to sow immediately after 
a shower of rain. 

“4. What is to be done after sowing. —When the plants area 
inches hign, the ground must be carefully weeded. This is done by a num¬ 
ber of men kneeling amongst the flax and carefully removing by hand all 
the weeds; they must work facing the wind, so that the young plants may 
raise themselves with greater facility. If one weeding is not sufficient, the 
operation must be repeated. If not feasible earlier, the weeding must not 
be delayed beyond the lime when the flax has obtained a height of 6 inches. 

“ Three or four waterings, not too copious, are necessary, according to 
season. In fact, water as often as you water wheat. 

“5. Harvesting. —Plax must be torn up by the roots, not cut down. 

The harvesting is to begin before the seed is quite ripe. Directly the bottom 
leaves f the stalk begin to fall off, and the last blossoms have disappeared, 
the time of pulling has come. A good test is to cut a capsule right across, 
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horizontal^ If the s^s have changed from a milky whiteness to a ereen 

to rinen^ T to pull has come. B^not ahowfog the^^ 

to ripen on the ground, a better fibre is obtained, while, at the slm^ti^ 

thLcdl“n not lessened ; for - it is well known that most seeds’ 

ed "d a u ^^‘'’ered, ripen sufficiently after being pl^k- 

made into a sh^f. The shelves'^are^^f^p^bg^dy; i^chnfng to^anS'llaT 

E -rs'Tr^ faid"bVth:^^^^ 

thr^ or four weeks and then the seed is to be thrashed out. 

to be trodden out with bullocks, the same as is done w^^th wh^t Afi^ 

fs°n'^ ° seed, the flax is to be tied up in bundles of about 61b each • 

IS now '■^y ^ the process of retting or watering to be next described. ’ 

be done either while the flax is |reen immed^tely 
reo^irld thrashed out, or when flax of superior quality 

stMD^^’ tV "1“ PPi-fectly drv and at least a year old before 
Steeping. In this country, as the flax will be plucked bv the end of March 
It must be stacked until the rains-July or August-bX stt^ping ’ 

mav^^du'J'd^int^th'^ "’,'^'’ich rain-water has collected, or ponds 

'i. Ti, jotr s 

shSf U turned ^ f '^e'gbts On them, but every day each 

d™t wi? “ P°d uppermost side change L tK- 

ra^y noJ answ^ "theT^ti^ """ wellwater ge^e- 

the weather be hot. ^ ^ °"'y 'f 

test‘m"^A"e:ppli:^^^(^r^\k tL'ta^k"" 

nas been sufficiently steeped The I" ^ * easily along the stalk, the flax 
pleted in the wa^ It is b«t to '="‘'^‘='3' 

process is to be carefully wacheS rnH r- ' 

to under or overdo it jffter remnial v ® '‘ttle experience, so as not 

T ... ‘"eraoit. Alter removal from the water, each sheaf is set on end 
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and allowed to stand for a day or two; the sheaves are then spread out on 
a field, pasture land, in very thin layers, to complete by the dew the retting 
process. This should be continued for about fifteen days. During the 
time the flax is spread out, it is frequently turned in hot damp weather at 
least once a day. If heavy rain threaten when the flax is spread, it is 
p^athered into conical sheaves until the weather gets fine ; rain soon causes 
It to rot. After steeping, flax should be kept five or ten months tied up in 
bundles, about 61 b weight each ; the best qualities may be kept two or three 
years. When dressed (the process to be next described) immediately after 
steeping it is heavy ; it seems to get finer by keeping. It is stalked like a 
heap of grass or hay with the root-ends outwards in circular fashion, with 
a light thatch of grass and bamboos at the top; a pucka flooring, or 
simply a layer of pucka bricks, will ensure safety from white-ants; of course, 
CTound is to be selected foi stacking. 

“ D. —Dressing the i^lax : Breaking. —The flax having been pre¬ 
pared for the last process (after steeping and drying) it is subjected to these 
either by hand or by machinery. It may be broken either with wooden 
mallets or it may be still better subjected to the action of Brasier and 
Hodgkins* (Liverpool) patent ‘shamrock* hand-breaker. This machine 
will break—that is, extract—a very large portion of the woody matter, 
leaving the fibre uninjured and ready for the last or scutching process. 

“ Three men are required to work it; one to work the handles, one to feed, 
and one to receive the broken material. It is necessary to pass each hand¬ 
ful of fibre twice through the rollers; one and a half maunds of fibre can 
be worked in one day. A machine costs at Liverpool ^ 13. All charges 
included, it will cost £,20 'Raool to any part of India. 

“ Scutching. —The flax is now ready to be scutched^ or made ready for 
spinning by this final process. T here is a scutcher attached to the breaker 
previously described, but I find that the scutching-blades get too brittle and 
s^n get useless by working ; this may be due either to the extreme dryness 
of the atmosphere during the cold season in this country, or to some fault 
inherent in the manufacture of the blades. At all events, 1 fqund that 1 
could not scutch by the machine. Hand-scutching was then resorted to. A 
scutch is a wooden knife 2 inches long, 3^ inches deep, and half an inch 
thick, tapering to an edge. It is best made of seesum wood. A scutching^ 
board is required on which to work the flax. This is an upright plank 
inches high. 14 inches broad, inch thick, firmly fixed in a solid block of 
wood. At the height of 37^ inches from the foot is a horizontal slit iT inch 
br^d. With his left hand the scutcher introduces into the slit a handful or 
tuft of broken flax, so that it hangs down on the side of the scutching 
b^rd ; with his right hand he scrapes and chops at the flax with the scutch 
till all the remaining woody matter and all the broken pieces of fibre have 
^^™ved. The long fibre left in the hand of the scutcher is the market¬ 
able article; the shorter fibre is the tow fit for packing, &c , but not for spin¬ 
ning into thread. Each scutcher after he has learnt his work turns out «; 
seers or lolb of flax per diem. ^ 

“Note.— This memorandum on flax cultivation was drawn up by me 
from,/rs/, some papers given me for perusal by Mr. E. C. Bradford; who 
had paid £20 for the information contained in them at the Britich consul- 
^e in Brussels ; second, from a work on ‘ Flax and Hemp,* bv Sebastian 
Delamer (Publishers—London : Routledge, Warne, ana Roiitledge). I 
acted strictly in accordance with the instructions given in my experimental 
cultivation of flax. I sowed imported (Riga) seed and country seed • of the 
torrner 3ooIb were used ; this quantity cost, inclusive of freight, inland 

country seed 20^ maunds were sown. This quantity of 
s«ed, 20 maunds and 10 seers, sowed 8 acres of land. Four acres were 
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^nted land, which was sown, ploughed, watered, &c., at my own expense. 
Four acres were sown for me by a talukdar. I gave him the se^ ; all 
other charges were his and he took the seed produced, giving me the straw 
ifibre). The seed produce of the 4 acres cultivated by myself was 20 
maunds. equivalent in money value to about R57. The quantity of flax 
produced and exported as the produce of 8 acres was only ii maunds and 
28 seers, less than half a ton (the ton being 27 maunds and 10 seers) ; this 
was valued and so d m London, at ,^23 per ton, for ^■9-12^. The pro¬ 
duce of R^a seed, if sufficient in quantity, would have fetched at the rate of 

^29 or ^30 per ton ; the produce of only country seed was not worth 
more than ^23 per ton. 


The experiment cost 
The return was 


Loss 


ft a. p. 

. 663 o o 

. 253 o o 

> 410 o o 


! carriage from Hurdut to Bombay was R37-14, or about R70 

per ton. Freight from Bombay to England is from £2-105 to f x-\os oer 
ton, according to season. There arl besides charges for pres ing info 

if'ltf’the te"edtaH^h' &c. xfe produce of S^acres! 

if all the seed had been imported, would have been 2 tons, which would 

have fetched a higher net value in England ; but, as a set-r^ff a^iinst thU 

there would be the higher price paid fSr imported seeds 

IS from R2-4 to R2-8 per maund ; 30olb Riga seed cost Rqo. or at the rate 
of nearly R30 per maund) and of course increased carriage and freight on 

the larger quantity. The linseed as ordinarily sown and packed bv i^tives 

IS for fibre from which to extract flax fit*^for spinning. It 

makes good iow, which, if it could by mac'iinery be utilised for ropes and 
canvas, might. I think prove of great value. Nor do I think pure country 
seed, even ^wn thickly m order to make the plant rise to a good height 
of much value I sowed in good land, carefully attended to all the pro- 
cessfes, but still the plants did not obtain a height of more than iQor20 
inches; the plants from Riga seed were 2 feet 6 inches to 3 feet. The 
length of flax is of great importance, hence I believe that the flax from 
country seed will never be of any commercial value in England. What 
may be still worth trying is to import sufficient seed to sow about so or too 
acres of good land ; part of the land to be sown for fibre, part only for seed • 
then in th^e next season to sow a larger area with acclimatised seed,-that 
IS, se^ the produce of the previous year’s importation. The straw of two 

M^chin^r'^r?^ worked into fibre, but not by manual labour. 

lon^ rd necessary, as a matter of economy, in the 

long run. The machinery is simple and not expensive, and T think it 
would be worth the while of a capitalist to try the experiment as indicate;! 

The following passages in the Journals ot the A^ri-HorticuUu^nl 

^ North-West Provinces and Oudh 

fr^m Qubbins on flax raised at Allyghur 

incT the'ciiff" i! H.!’’ PP’ 5 ' 4 - 53 ' (correspondence regard- 

eoo *0 cultivation of flax in the North-Western Provinces) j continued pp. 

o™^r;i Proceedings, 1^860 cxi,; XIII., (Proceedings fo^ .864) report 
on samples prepared at Shajehanpore* ' ^ 

IV.—CENTRAL PROVINCES. 

the^oL^^J^ Commissioner of the Central Provinces reported, in rcpiv to 
the Government ot India s Circular letter, that flax was cultivated eiclu- 
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sively for its seed, and that it was always short and bushy» seldom exceed¬ 
ing one foot in height. 

“ Captain MacDougall, Honorary Secretary of the Nagpur Agricultural 
and Horticultural Society, wrote that wherever the plant is raised in 
that locality, thick, indeed immoderately thick, sowing was the rule, which 
is the reverse of the practice in North India, and that the exception will 
only be met with at headlands of fields, where the individual plant, having 
air and room, tillers out and becomes bushy. I 

Again, * he continues, * the inference to be gained from Mr. D’Oyly’s 
wish to see thick sowing followed in order to gain fibre —namely, that the 
plant will run tall and thin—is refuted by the habit of the plant, as seen in 
our fields. Nowhere does the present system of thick sowing produce 
plants more than a foot in height, w ith perhaps five or six seed capsules,’ 

** Captain MacDougal), moreover, differs from all the opinions expressed 
as to the kind of soil which is most suitable to the growth of flax. 
He observes that it is plain that there is a great want in the plants grown 
in the Central Provinces of that woody tissue which constitutes the 
strength of the bark, the portion from which the flax would be scutched; 
and he attributes the want ol this tissue to the plant being grown in 
the stiff black clay of the cotton soil, which, unless well stirred up and 
rendered friable, would prevent its roots permeating downwards into the 
subsoil and there gathering nourishment. He also gives another reason, 
viz.^ that the plant is solely treated as a rahi crop instead of as a late 
khavif one. ‘Treated as a rahi crop,* he argues, ‘the plant has not 
as good a chance of nourishment as a late khartf crop would ensure. If 
curing the cold weather there are heavy dews and occasional sharp showers 
of rain, such as sometimes fall about the Dewali and Christmas, the crop 
gains something ; but still this is hardly sufficient, for the soil does not 
absorb the quantity of water thus given to any great depth, and the roots 
(unless it is a good free soil) have still to struggle hard to get downward I 
to meet the moisture stored up in the subsoil. The result of the present 1 
system of cultivation is that the roots, from want of a nice, light, and free 
bed remain near the upper surface, and the life of the plant never exceeds 
four and a half months.’ 

“ In order to gain a satisfactory result, this is what should, in Captain 
M acDougall’s opinion, be done ; ‘ If patient attempts are persistently 
made year by year to change the habit of the plant, and we could succeed 
in sowing it on welUploughed and manured land in August with its life 
prolonged to February, I feel confident we should find a marked improve¬ 
ment both in flax and seed-bearing properties ’ 

“Captain MacDougall cannot quite sec the cause of the alarm as to the 
effects of thin sowing expressed by Mr. D’Oyly ; and he savs that a plant 
can tiller and ^et give shoots. He compares the flax-procTucing plant to 
wheat, and observes that a single seed of the latter sown in good soil w’ill 
give five and six (if not more) stalks, each of equal length, strength 
and productiveness. 

“The Chief Commissioner, referring to the allusion made by Mr. 
D’Oyly in paragraph 13 of his report to certain experiments made by Mr. 
J. B. Will iams in the Jubbulpore District, says that they have been dis¬ 
continued, and practically they did not result in much. This gentleman, 
it seems, who for many years was in charge of the Thuggy School of 
. ndustry in that district, prepared the fibre, but had no idea of its com¬ 
mercial value. His fibre attracted notice in Calcutta, thanks to his having 
to send some valuable giass-war6 to the care of Messrs. Colvin, Cowie & 
Co., which he packed with this fibre. It appears that Mr. Williams even 
received orders from a Calcutta firm to supply any quantity he could. 
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pared. Mr Williams’ hut nlc ^ 'vhen pre- 

Maclean and Warwfck bur.' 

carries it on. whether this new firm still 

-d thL somirlelttre 

madVof Ffarin'the Cenir^lT'^es ^ ^ 

Linseed (see below). ' though several papers deal with 

V.—BERAR. 

in., the 

for e?amp°e®wre^:_^°'""’""°"- (Maj^n'o^Q. Be,.). 

were under oil-seeds,'of v^h^h'a'larFe^'rT^^^t*^^* * 62,693 acres of land 
linseed. An acre of ^d“in J ^ ^ 

-d?'^r it --- 

The stalks of the linsee^^ant are (C^hamus tinctorius). 

sionally they are used for thatching hilts'^" °'’ 

some fxtenrfn"Lfe"‘distrfctf If^sThieflv’fof th “^h f 

ratW than for the manufacture of fibre extracting oil 

th^ Ihort?LlT^he°^slemr“af Jen as%h’'‘'^‘'“r 

conv^ing them into flax as compared with hf^^fcrotaul^ ?-£VfT‘‘Th ^ 
Resident States, moreover that cottnn ^ j “^T 
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that the plant, which is sown wide apart, for seed only, produced any 

VI.—BOMBAY. 

The Government of Bombay submitted a summary of information 
which had been furnished by the Commissioner in Sind and the Revenue 
Commissioners of the Northern and Southern Divisions of the Presidency, 

in reply to the Government of India’s Circular letter on the subject of 
Flax 

**ln Sind no flax is grown except in the Upper Sind frontier district, 
where flax alone is grown to a very limited extent for local use only, the 
zemindars making ropes from it. Two acres would cover the whole area 
grown annually for the whole district. 

“ I he Collector of Karachi, in 1869, obtained 11 maunds and 3 seersof 
linseed from Fleming & Co., and distributed it among fifty-three different 
zemindars in the Sihwan taluk. The result was not very successful : the 
average produce was threefold ; in some cases it was thirty-one times the 
amount of seed. The Collector attributes the failure of the crop to in¬ 
attention and ignorance on the part of the zemindars, but considers that 

an experiment conducted at the Hola Government farm could not but have 
good results. 

*< 3.nd Kanara flax is grown to a very limited extent. 

u* Collectors of Poona, Dharwar, and Belgaum 

to be used in making cords nd ropes ; oil is extracted from its seed, and 
the refuse is turned into cakes for cattle. 

** Northern Division. — in this division flax is grown to a limited extent. 
Oil being extracted from the seed for local use. But nowhere is it grown 
for the sake of the fibre. 

Government of Bombay also forwarded two letters from Mr. W. 
r. Sinclair C.S., Assistant Collector, Kolaba, containing his observations 
on the possible development of the production of flax in that Presidency 
and the j^eparation of the fibre. In acknowledging the receipt of these 

given below, the Government of India expressed a hope 
that His Excellency the Governor in Council might find it practicable to 
extend some encouragement to Mr. Sinclair in carrying out the experiments 
he ^oposed to undertake.” 

following passages from Mr. Sinclair’s letter are of considerable 
intCTest. and may, therefore, be reproduced here :—“ The flax plant (Liuum 

uf largely cultivated in Khandesh, and also, I believe, 

m Ndsik and Nuggur. The linseed alone is used; the fibre, which is 
useiMs as fodder, is thrown away. It is obvious that, since it pays to cul- 
tivate the crop alone, a very small success in 

utilising the fibre now wasted would be profitable. I may remark aliier 
•lit: also is much cultivated here without regard to the fibre; but 

of lut variety has been, I believe, proved by experiment to be 

u I think, is the case with the flax. The plant 

from A '^'^hke the long single stem of that raised in Europe 

nolinttt^ chiefly furnished by Russia and Belgium. (Ireland produce 
favonttw agricultural purposes, the climate being un- 

^hort tr : therefore, is what cotton merchants call 

nroo^r *’ hut it is not deficient in tenacity, and would be worth, if 

Cestte^.^ 7 ^* f per ton in the \r]^i market. The present 

rp. be worth while to describe the Irish process of preparing flax 

U U next L-.. TL*""®’ rolled or beaten to br^k up the p^. 

next scutched, t.e., submitted to an action like that of loosely.set 
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scissor-blades, whereby the fibre is cleared of the broken refuse, called 
* shoves.' it is now ‘flax,’ and ready for the market, where it is pur¬ 
chased by the spinners. These, by processes which I need not describe, 
convert the finer sorts into ‘ line ’ for the manulacture of cloth, and the 
coarser into ‘tow,’ which is made up into cordage and sacking. To the 
latter class the fibre now producible in this Presidency would belong. 

“ 1 he object which I have in view is the production of coarse ‘flax,* 
i.e., the article ‘scutched,’ and ready for the manufacture of tow. We 
require, first, water; secondly, the means of breaking and scutching. 
These operations, are performed by steam, water, or hand-power. The 
very transformation which 1 wish to effect, vtz.^ that of the production of 
linseed alone into a combined trade in linseed and flax of inferior quality 
(for it has not been found possible as yet to save the seed, when the plant 
is plucked early to secure the-finest fibre), is now going on in parts of 
Kngland by means of small sets of machinery, which cost about ^2,000 
to set up there, and could hardly, I suppose, be brought into operaiion here 
under a cost of R4.0.000. But, after a careful enquiry into the history 
of the attempt made to set up a flax trade in the PanjAb, I am decidedly 

of opinion that the use of extensive machinery is in our case to be 
avoided. 

“ In the Panjdb, first-rate machinery, skilled labour, and Riga seed were 
imported. The article produced was at the top of the market, but the 
production was insufficient to keep the machinery going. The Belfast 
men got tired of waiting for profits, and the Government of advancing 
subsidies; the chief manager died. I think, and the whole concern rotted 
away, after a fashion not unfortunately outside of .our own experience in 
industrial enierprise. The matter had been pushed too fast, and without 
regard to the caution of the rayat in venturing upon any new thing before 
he feels the ground firm under his feet. 

“ Upon understanding these things, I turned my attention during my 
leave, which was spent in the flax districts of Ulster, to the process of 
hand-beaiing and hand-scutching"* These are chiefly performed by 
women; the former with the ‘beetle* used in cookery (which would be 
efficiently replaced by its Indian representative, the or rice*pestle), 

and sometimes, where horse-power is available, the flax is rolled in a 
machine exactly like our Indian or lime-mill. I'he hand- 

scutching is done with tools that any village carpenter could make out of 
a twe^ozen claret case, and so small that I brought the most important 
Out with me in my portmanteau. The fibre, however, is inferior to that 
which is machine-scutchcd. 

“I am certain that at a slight expense in tuition the rayats could be taught 
to use these tools and prepare an article saleable in Belfast and Dundee at 
remunerative prices ; and that when at the end of a few years the trade 
had taken root, the time would come for the importation of seed and the 
erection of machinery, which could in many cases be set up in the cotton¬ 
ginning mills already in existence. No steam machinery is better fitted 
for use in India, because scutchers can ‘fire up with shoves^ ’ i.e., depend 
chiefly upon their own refuse for fuel., 1 should add that they are more in 
danger from fire than most other trades, and can seldom effect an in¬ 
surance. 

“ The process of production would be shortly as follows : After pulling, 
the flax would be rippled,stripped of its seed by hand or by pulling it 
through a ‘ rippling comb,’ which consists of a set of irpn teeth set upright 
in a block. The seed would then be laid out to finish ripening, and the 
‘reed ’ or stalk stacked till the monsoon (flax is a rahi or cold-weather 
crop), when it would be steeped with proper precaution against the pollu* 
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tion of rivers by the poisonous ‘flax broth/ broken’jihd Sttitcliej by the 
cultivators* wives, and pressed or half-pressed, like cotton, for export to 
Belfast or Dundee, from both of which places I have valtiable assurances 
of interest in the matter. 

“ At present the flax supply is diminishing in Ireland, feom the high price 
of labour and the rapid conversion of arable land into pasture, which is the 
main feature in the phase of agricultural progress through which that 
country is now passing. I have the high authority of M. EmiTe de Laveleye 
for the fact that the former cause is producing a similar effect in Flanders. 
Of Holland I do not know. Russia produces much fair flax ; Kgypt some 
very bad and some very good, I am promised details with regard to the 
last-named country, and shall in the meantime be glad to answer any 
reference Government may please to make upon the subject, and to pul 
my information and materials at the disposal of any officer who may feci 
inclined to take the matter up. I should propose the despatch of samples 
of this year’s crop to England for examination, and the engagement of 
hands to teach the scutching for a couple of years.” 

Mr. Sinclair’s further letter ran thus*:—“ The technical vocabulary of 
the flax trade is as follows :— 

“ Flax ” means, firstly, the whole crop ; secondly, the fibre after it has 
been scutched, in which state the spinners buy it. 

“ Linseed ” or “ seed. ”—the seed. 

Reed, ”—the stalk, of which the fibre is the outer part. 

Rippling, ”—the separation of the seed from the reed. 

Scutching, ”—the separation of the fibre from the pith. 

“ Breaking,” “ rolling,” or “ beating ” is the operation of preparing the 
flax for scutching which is done either by mere .pounding or by passing 
between rollers at a high pressure. 

‘“Shoves* are the broken refuse of pith and hAd fibre which remains 
after scutching In Ireland this refuse is generally used as fuel ; but the 
Dundee men work it up into sacking, and it is also much used in making 
roofing-felt. 

Betting’ is the steeping of the flax in water to facilitate the separa¬ 
tion of fibre from pith. 

*“ Beets ’ are the bundf^S or sheaves in which flax is li^d up for the 
retti ng. 

‘‘‘Scutching handle* is a wooden tool about 28 inches long, 4 inches 
wide, and ilh in weight. It is bevelled off at the edge 

” ‘ Scutching-block, ’—a plank set up on edge and so bevelled above as 
to correspond to the scutching-handle. It is nailed to a block, stool, or 
table, to keep it steady. The bundle of broken flax is, held in the left 
hand over its edge, and turned and exposed to sharp drawing cuts of the 
s^tching-handle, which separate shoves from the fibre. The bevelled 
Mges of the block and handle are turned away from each other during 
this operation, 

‘1 So effective are these simple mstruments that those worked by steam 
differ from them very little in shape or application 

^ would suggest that the model farms might, if they conveniently can, 
send in each six samples of i lb a piece, vie., three of untouched straw and 
three of flax cleaned, the best way they can. A chatti/ul of any water 
(not containing lime in solution) would steep 3lb of flax very easily. A 
few blows of a rice-pounder, or passing it under a chunnm-myW or garden- 
would break it, and some primitive attempt might be made at 
scutching so small a quantity. If the model farms think they cannot 
manage it, and will send me the flax. I will trv it. The lest of sufficient 
steeping is a green slime which comes off easily between finger and thumb ; 
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that of sufficient dryness after steeping-is the ‘ bowing’ off the fibre ie 
Its begmnmg to separate from the reed and form loops or bights ^ong it 
It IS then ready to break and scutch. ^ 'S 

“If we had these samples, they could be examined by proper authorities. 

(though very rough) might be formed of the improv- 

abihty ofthe native crop. Any particulars as to the average yield per 

fion valuable as tending to show what effecttheim porta- 

tion of seed might have upon the 01] trade* ^ 

aaa*concurrence, at any time furnish the 

examine samples, or answer any 

officer concerned.” 


any 


VII.—MADRAS. 


tainW ^ submitted a copy of its proceedings, con- 

I Tl bv the Board of Revenue of that Presi- 

from the reports of the district officer, 
under its control. In the^ proceedings morespace is devoted to ganja 

or hemp, and s«»« (Crotalana), than to Flax. That portion of the com- 
munication which concerns flax is given below ^ 

is not cultivated in any of the following districts Vizaga- 

fhe Nliihfn^ Madras, Tanjore, Trichinopoly. Salem, South Kanara, and 
t^e Nilghiris, and IS not mentioned in the reports from Coimbatore and 

IS grown most extensively in Bellary and the Kistna (total 
10,500 acres). Linseed-oil is extracted from the seed and used by painters 
as wel as medicinal y; the seed, not the oil, is also exported to England. 

curriesleaves when young are used in 

In Vol. IX. of the Journal of the Agri.-HorticuUural Society of India 
(pp. 321 to 335) Dr, John Mayer, Professor of Chemistry in Madras 
during 1850, contributed an analysis of the mineral constituents of the Flax 
plant, and of the soils on which the plant had been grown. The analysis 
had been worked out by himself and the late Professor D. 8. Brazier 
of Aberdeen. As the results obtained by,these chemists are frequently 

quoted, the reader is referred to the original article in the volume cited 
above. 

VIII.— MYSORE. 

The Chief Commissioner of Mysore furnished the Government of India 
with a report prepared by Colonel Boddam, in whose opinion no part 
r plat^u was suited for growing flax, either for fibre or 

hnseed-oil, because it required a colder climate and more copious dews 
to bring^ It on than they have in Mysore. He also stated that he had not 
seen grown anywhere south of Nagpur ;* that there it was sown at 
the beginning of the cold season (about November), in fields, at the same 
time^ the wh^t crop, on rich black cotton-soil; and that slight showers 
which usually fall in that locality in November, start the crop, which is 
fostered by the heavy dews of that part of the country, while the cold is 
grater than in Mysore. He also observed that heavy rains ruin the cron 
stripping off all the delicate leaves; he then continued,-“ Knowing* the 
value of hnseed-oil for cattle fodder, I tried some two years ago in my^rar- 
den ; m the rams the leaves were stripped off, and the plants perish^ ; in 
the cold wither It grew stunted, and, after giving a few flowers, died pre¬ 
maturely. Colonel Boddam concluded by suggesting that if an experi¬ 
ment were to be undertaken at the Lall Bagb, the seed fhould not be £,wn 


• Nevertheless it is grown in Madras Uistricts, a good way south of N.igpur 
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bufore the middle of November, to avoid the heavy rain usual in October 
and early in November. 

IX.—BURMA. 

“The Chief Commissioner of Burma reported that there was practically 
no flax cultivation in that province, but that it was grown to a very small 
extent here and there for the seed, and to a larger pxtent in Upper 
Burma. He asked for seed, so th«at he might be able to endeavour to 
introduce the cultivation of the plant into the province. 

“ Twelve maunds of good selected seed, purchased through Messrs. 
Moran & Co., were sent to him on the 6ih instant, and it was suggested that 
he should try the experiment in four different localities, an acre being culti¬ 
vated in each ; that the ground should be selected at once, and properly 
prepared for the reception of the seed before the commencement of the 
sowing season, care being taken that the Cultivation be conducted under 
such ordinarily favourable conditions as attend the growth of a crop by a 
cultivator interested in its success. Hp was also asked to note the cost of 
cultivation, and to submit a full report of the results of the experiment in 
due course. 

“ A pound of flaxseed imported from Melbourne was obtained from the 
Agricultural and Horticultural Society of India, and was also sent to the 
Chief Commissioner for trial in the garden of the local Society or in some 
<rther suitable locality,the proceeds of the cultivation being compared with 
that of the indigenous se^.** The results of the experiments carried out 
in accordance with the above arrangements, are noted below. 

Two bags of the seed were sown at Zanganung in May 1875 by Mr. 
Hernandez, of the Burma Company, but resulted in a complete failure ow¬ 
ing to the lateness of the sowing on a soil insufficiently prepared. 

In lhayetmyo the experiment was entrusted to Surgeon-Major 
J^mprey, of Her Majesty’s 67th Regiment. The seed, which was reported 
by him to be of a very fine quality, with a large and sound grain, 
TMched him in September 1874; but owing to the unusually high rise of 
the river Irrawaddy in the month of October, and its late subsidence, it was 

if before the close of December, when the soil of the bed 
of the river was capable of being ploughed. The seed was sown over an 
^ca of one acre, and after six days had elapsed germination was apparent 
At first its growth was promising, but subsequently the growth seemed to 
. ^*^psted, and the plant did not obtain a greater length than 14 inche.s, 
includinj? the root fibres. It began to seed two months after sowing, 
ne yield was notin proportion to the quantity sown, as it was barely 
of that. Dr. Lampre)f was of opinion that the seed would yield 
go(^ oil, and stated that from a trial made in the hospital it was'shown 
frk K>i if not superior, to the linseed generally supplied by 

ne Medical Stores. • He was unable to obtain fibre from the plant, as the 
barely traceable and the inner portion of the stem was hard and 
c^y in texture. In his opinion the conaitions of the soil and climate did 
o seem suitable for the cultivation of the plant in the 1 hayetmyo district, 
o obstacle to its cultivation was the growth of grass [Kaing)^ and 

n that account Dr. Lamprey strongly recommended the importation of 
English agricultural implements to ensure good results with experimental 
cultivations in the province. 

Amherst district, no success attended the cultivation of the flax 
after growing to a certain height withered, but it wa^affirmed that 
frrn Ik season in which it was sown formed an obstacle to its 

■ i*’ Tayov also the experiment was unsuccessful, the climate beinir 

nsidered unsuitaolc for the description of flax. Similar unfavourable 
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results attended the experiments at Meday, Kama, Mindoon, and at 
the jail at Thayetmyo. The attempts to cultivate the seed all failed. 

In the Shwegyeen district the seed was apparently sown with a crop of 
wheat. 1 he plants from this sowing were reported by the Agri.-Horticultural 
oociety of Rangoon (to whom dried specimens were sent) to have been of a 
fair average height and to have seeded plentifully. 

A more satisfactory result was obtained by Captain Poole, the Assist¬ 
ant Commissioner of Myanoung. “ Of a bag containing loolh, half the 
quantity was sown in the jail garden, there being no room for more. Four 
pi^es of ground were selected, aggregating nearly one-twelfth of an acre, 
which had been previously well dug up and manured for the cultivation of 
vegetables. The four plots did not differ much in situation, except that 
one was a little lower than the others, and therefore more constantly under 
water during the rains. It was observed that the plants came up more 
Quickly on this spot and that they looked stronger and better than the rest. 
The whole of the jail garden was ricn clay ; it was very fertile and an abun¬ 
dant supply of vegetables had been, produced for many years. The site 
selected was apparently as favourable to the growth of flax as could have 
been chosen. The first sowing was on the ist October 1874, the plants 
came above ground in ten days, A second sowing took place on the 
i6th, the plant appearing in five days. This was on the low ground before 
alluded to. 

“In January the flax flowered, and in March 1875 the plants weregatnered. 
About 22olb of seed were obtained and kept for subsequent sowing and 
for distribution to cultivators. There was unfortunately no one connected 
with the jail who had any experience in the preparation of the fibre, and 
consequently the Burmese method was adopted. The stalks were steeped 
in the river for five or six days and then taken out and dried, the fibre was 
then pulled off by the hand until nothing but the stalk remained. The 
gross quantity of the fibre obtained was about 3otb in weight; it was 
beaten out with a wooden “ lutel ** as in Ireland, and an attempt was made 
to spin some of it into thread, which failed. A small portion was made 
into rope and some also forwarded to the Rangoon Jail. Captain Poole 
strongly recommended more extensive cultivation of the fibre, as, in his 
opinion, the greater portion of the land in the province was suitable to 
its cultivation. He was also of opinion that there is nothing to prevent 
superseding the comparatively valueless production of crops known in the 
Burma revenue nomenclature as miscellaneous or pinS cultivation. The 
enhanced value of the produce of the land would, bethought, amply justify 
an increase of the revenue on such lands.** Whether Captain Poole’s sug¬ 
gestion was ever carried out and was attended with the success he antici¬ 
pated, the writer, from the imperfect data before him, is unable to say. 

The pound of Melbourne seed, which was sent to the branch of the Agri.- 
Horticultural Society ar Rangoon for experimental trial, was sown in Nov¬ 
ember ; the plants came up but sparsely, and had scarcely grown a foot m 
height before they came into blossom and began quickly to perish—being 
scorched up under a November’s sun. In December five or six beds were 
planted with the Bengal seed which did better, and although not a success, 
since the plants did not grow above a foot in height, when they all flowered, 
the experiment was not altogether a failure, as a quantity of seed was 
fathered from the crop. Mr. Hardinge, the Honorary Secretary of the 
iociety, mentioned that there was not the slightest difference between the 
plants raised from Bengal and Melbourne seed ; that apparently the climate 
of Rangoon, when even at its coldest, was not favourable to the growth of 
the flax-plant with success, but that where greater cold is experienced. 

It would probably thrive better. 

L. 30 



Proaucts 0/ India* 


53 


in Beng^al. 


{G. Wait.) 


LINUM 

usitatissimum. 


X.—BENGAL. 

The proceedings of the Honourable the East India Company (to which 
reference has already been made) contain the financial and other results 
of the two experiments made at the close of the last and during the first 
two decades of the present century, with the object of introducing Flax 
cultivation into Bengal. These show that the attempt to introduce Bassorah 
rlax into Bengal and the North-Western Provinces failed. It appears 
from the correspondence that Arabian Flax cultivators were brought from 
liaporah and flax seed was imported thence, but the final conclusion 
arrived at was that the soil of India was generally unfit for the cultivation 

a ^ ^ Arabian method of dressing the fibre by “ beating ** 

and “ scratching ** was so very tedious when compared v ith that used 
in England by “ breaking ** and “ swihgling *’ that if the cultivation were 
ever introduced in India on an extensive scale there was no doubt that the 
latter method of dressing should be adopted. I'he passages quoted above 
Ipp. 11-24) from s Fibrous Plants /t<j, exhibit the success or 

lailure that attended the efforts (mostly of private individuals and mercantile 
nrms), which were made to continue the efforts at establishing the new 

about the year 1843. Some thirty years later Mr. 
once more reopened the enquiry, and the information 
collated on the basis of his essay has been briefly reviewed in the provincial 
oes above. Apparently Bengal contributed nothing further than Mr. 

uuyiys high expectations, and the subject may be said to have once 
more lapsed into obscurity. 

references to the publications of the Agri.-Horticultural 
n * ^ Cited as having' a bearing on Bengal;—Vol. i. (1842) 

t Deneef^s ** Practical information on the best mode of cultivate 

” (sGC p. i6 above) ; the details of the Chittagong 
*^-.PP 275-281; the Monghyr experiments. Vol. Ill 

IiLer aVI.(New Series, 1878), p. vii, Mr. R, Macal- 

reported despatch of samples of Flax grown in Mr. Lethbridge’s In- 

Tirhoot. High expectations were entertained by 
f ^.callister of the advantages of a combined Flax and Linseed cultiva- 

thVL by the planters who have the means of sowing good seed 

4 pr .ihe formation of fibre as well as seed. The 

1?^ Society in commenting on Mr. Macallister’s samples 
“ P^'ipers that had appeared on the subject, and then added : 

r-.ai^" • . f numerous experiments resulted successfully in a commer- 

view, though the produce was, in many instances, favourably 
♦ could not apparently compete in the home market with 

irrown fn Europe. Flax, for fibre, cannot, it is feared, be profitably 
^rit J Bengal; now, however, that a local demand has arisen 

to u- attention of indigo planters and others has been attracted 
Inrr preparation, there is a fair prospecc of success atlend- 

• renewed endeavours that are being made for the growth, for its 
fibre, m Upper Bengal, of this useful and valuable product.’’ 

rnltnri^i’^Q^ above correspondence in the Agri.-Horli- 

s Journal Mr. Macallister published ',877) a note on Flax 
vation m India, from which the following passages may be extracted 

suggestions which Mr. Macallister offers 

rvf rv perhaps, have not been sufficiently urged in the above review 

of past literature of Indian Flax ^ 

country, which is ustially thrown 
cultivators after they have extracted the seeds, althoiK^h 

^valL'hl, ^‘""rplanting and poor soil, can be made 
available for a fairly good class of fibre, if the stalk can be got out of the 
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Mississippi and Missouri valleys of America, large quantities 
of linseed (flax seed) are annually planted with a view to utilise both seed 
and fibre, and both are utilised to the fullest extent with much profit to the 
planter. The quantity of seed put into the ground is about treble that in 
Bengal, consequently they not only get a good fibre, but obtain a better 
yield m seed. Machines patented by F. A, Smith, £6C|.| of the Missouri 
Max Works, High Point, Moniteem Co., Missouri, U- S. A., are used for 
threshing out the seed. Where labour is high, as in America, these ma¬ 
chines are indispensable; here, with the cheap labour of the country, the 
usual method of threshing rice, Ko^ the huUock tramps because that spoils 
the fibre^ but the usual threshing by hand over a log of wood, or a stone, 
IS the best. The fibre produced from native-grown linseed, although 
much inferior in quality to that grown, especially with reference to fibre, is 
nevertheless a fair substitute for Russian tow for all sorts of coarse goods, 
and if carefully worked out will fetch in the London market from ^25 to 
>C35 per ton according to quality. 

“ Good Russian Riga flax is now worth in the Calcutta market about 
^ 55 .® per ton, or R20 per Bengal maund. Indian flax can be produced 
nearly, if not quite, as good as Russian, and much cheaper; so that if, as 
I believe, numerous indigo planters are prepared to try a few acres, speci¬ 
ally grown on pi^pared lands, and worked out with a view to better quality, 
as also to utilise their ryot's productions for the coarser quality, we are 
likely to get a long way on the road to success without much delay, and 
eventually to enrich the agricultural resources of the country to an import¬ 
ant extent. Indigo planters especially would benefit by adopting flax 
raising as an auxiliary to indigo, as there need be no great outlay; they 
have engines, vats, and buildings ; they have generally at their command 
the'raw material, and can grow it for fine qualities; and what is of more 
advantage than all, the manufacture of this fibre serves at a season when 
they have little else to do. 

“ I have written the above rough remarks with a view to convey to 
others who are desirous to benefit by it such knowledge as 1 have gained 
from considerable experience, both in America and India. I have found 
in experiments, carried on at Dinapore during the past season, that Indian 
linseed straw grown by the native cultivators is rich in fibre, but, owing to 
the mode of growing that fibre, is harsh, and that when planted thickly 
and grown for fibre only, the fibre is almost equal to Russian. Cultivators 
who wish to make the most out of their labour would do well to plant double 
the usual quantity of seed to the acre, gather the stalk when the seed in 
I the bolls \s ripe or the bolls have turned brown, thresh out the seed after 
two days’ sqn, and immediately immerse the stalks in water and follow the 
process abdve stated. Thus, they will utilise the seed, and get a fibre 
useful to the mills, both here and in England, for making canvas for ships* 
sails, tarpaulins, &c., for which there is a large demand. The Rustomjee 
Twine and Canvas Factory at Ghoosery, near Calcutta, have this season 
rnanufactured from import^ flax more than 300,000 yards of sail and pau- 
Un cloth, for which purpose this fibre wovild serve admirably. Producers 
will now find a market for their productions here in India.’* 

No further reports have been published regarding the Tirhoot proposals 
of a combination of Indigo Flax cultivation—the most recently awakened 
interest in Flax—and it is thus feared, that, like all the other hopes and 
expectations raised during the past seventy, eighty, or hundred years, the 
subject has lapsed, once more, into the oblivion, from which, spasmodically, 
it has been rescued, through a consideration of the millions of pounds sterling 
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which it is thought are annually lost owing to the people of India neglect¬ 
ing to utilise the stems of their linseed crops. 

Paper Material. 

^ It has recently been urged by the European Press that linseed cultiva- 
lion has many advantages to the English and Scottish farmers. That 
although It IS known to be an exhausting crop and hence is barred by many 
le^s, an effort should be made to overthrow these objections* through man¬ 
uring. The reasons for this recommendation are, that the seed would give 
a fair return which, if combined with the proceeds of the sale of the up¬ 
rooted stems (after being dried by stacking on the field like corn) would 
make the crop highly remunerative. These dried stems, it is urged, would, 
afford one of the Pest of paper materials. They would require no prepara- 
tion, as fibre and wood could be pulped together. It is further pointed out 
that fowls fatten or lay marvellously if allow'ed to stray over a linseed field 
and they do little or no harm; while, according to the Russian peasant's 
experience, a certain percentage of linseed or linseed-cake given to cattle is 
the bMtfood-ma^rial for causing a prolonged yield of very superior butter- 
yielding milk. Cattle so fed afford also the finest known manure, so that 
U this be applied to the field, the injury caused by the crop is more than 
compensated for by the numerous advantages to be obtained from a limited 
linseed cultivation on each farm. 

Theid^of utilising the Indian Flax stems as a paper material has more 
than once before been urged. With Esparto and other valuable grasses at 
their Resent cheap price, it is admitted, however, that the paper-maker can¬ 
not afford to pay for a fibre that requires to be prepared before being thrown 
into his vats. He can thus purchase the jute cuttings and ends, also old bags, 
ropes,and rags, but cannot afford to purchase new jute fibre, though iute is 

fibres. But in the case of flax stems, as above recom¬ 
mended, no previous preparation is considered necessary. The objection ureed 
by the native cuUivators that a fibre-yielding linseed affords them an inferior 
oil goes lor nothing. They are also not galled upon to pluck the crt>p at a 
se^n more favourable to the fibre than the oil. They are not calledupon 
to take m^sures to prevent the fibre being injured by exposure to the sun 
rwr are they required to learn a new industrv, that of cmdely separating 

stems. They are simply asked to dry these stems 

R thus to the paper-maker rather than burn them as manure. 

tv^thmg would thus ^m to point to paper-making as the best channel 
ot utilisation for the Indian linseed waste stems. But the linseed fields of 
ndia are, as a rule, far removed from the paper mills. The means of con- 
^iing such stems into paper are peculiar, and a mill would probably have 
to be specially arranged before it could use linseed stems. Ard if this be so 

would require some guarantee that the material would 
oe forthcoming in sufficient quantity and at a sufficiently low rate. If it had 
lo be earned by railway, for any distance, it would very likely be rendered 
thereby too expensive for the paper-maker and it would certainly never pay 
to export the Indian crude stems to Europe as a paper material. ^ 

Separation and Preparation of Flax, 

F'ai* in a separate section. 

^ P'-oduced in India, and the best methods 

tail of ™ ^sons of sowing and reaping, and every de- 

K manipulation of ^parating and preparing the fibre for the 
already been dealt with in the pages above (see pp. i6, 31 
47-50 )• Detailed information regarding the machinery 

f^nd^^vT m cleaning the fibre and in waving it. will bl 

found in Spans’ Encyclopcedia. The special report drawn up by the Roya! 
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Society for the Promotion and Improvement of the Growth of Flax in 
Ireland, gives details of cultivation and manufacture. This will be found 
in VoU IX., Jour. Agtx.^Hort. Soc. India {Old Se^ies)^p. 6o. In that 
volume also the Secretary of the Society published a series of most valuable 
papers on flax culture and manufacture, thus bringing together a mass of 
material which should be carefully considered by persons who may desire 
to once more renew the enterprise of flax culture in India* 

LINSEED. 

The seed obtained from the cultivated plant—Liniun usitatissimam _is 

known as Linseed or Flax-seed, the expressed oil as Linseed oil, and the 
cake as Linseed-cake. The history of the cultivation of Linseed in India 
has already been alluded to briefly, so that it but remains to bring together in 
this place such information as is available on the provincial cultivation and 
utilisation of the crop. The writer is, however, conscious that the material 
at his disposal is of so meagre a character that all he can hope to do is to 
indicate the plan upon which future facts might be collated by exhibiting 
the various headings into which the subject might be divided. The passages 
quoted (from a wide series of publications) manifest more than anything 
else the imperfect and disjointed state of the information that exists in 
India on this, one of our most important crops. 

Races or Forms of Linseed. 

To a certain extent the cultivation of Linseed has already been indicated 
by some of the remarks regarding Flax. The object being to promote 
flowering, not the production of long, straight, fibre-yielding twigs, the seed 
is sown much thinner than is generally the case in Furopean flax cultiva¬ 
tion. The result of this has iDeen to develop several well-marked racfs, 
all of which possess one character in common, namely, the formation of a 
short, much-branched stem. Nothing definite, however, can be written re¬ 
garding the forms of I.inseed grown in India, since they have not been 
carefully worked out by botanists; but there are two important kinds, 
white-seeded and red-seeded, and within each of these divisions there appears 
to exist two forms, “ bold *’ and “ small,’* commercial terms that denote 
the character of the seed. The latter kind may, to some extent, be merely 
a consequence of imperfect cultivation, or of season of collection. The 
subject is too little understood, however, to allow of any definite inferences 
being drawn, but the white and red-seeded races seem perfectly distinct. 

It would, in fact, appear undeniable that a crop which has been cultivated 
for several centuries (if historic evidence be accepted), under the most 
diverse conditions of climate and soil, must have by now developed widely 
different races. And if this be so, it may safely be added that until the 
characters of these races have been established. It would be hopeless to 
expect the industry to divert at command from linseed to flax pr^uction. 
We must first establish the local influences and their effects upon the exist¬ 
ing crop, and know, too, whether that crop manifests a favourable tendency 
to fibre formation, before the recommendation be offered that thick sowings 
should be made with the object cf obtaining combined flax and linseed. 
This seems to have been the key-note of past failures. F(.reign seed was 
forced on the cultivators—seed that often failed to grow at all, in certain of 
the districts in which it was arbitrarily sown, or which, where it did ger¬ 
minate, yielded a slightly better fibre but worse oil than the local stock. 
Disappointment, followed in time by antipathy against the new crop, was 
the not unnatural consequence. It would seem that to make flax cultiva¬ 
tion gain a hold on the people of India, it must at first be a bye-product 
to seed cultivation. If the difficulties of lotally cleaning the fibre, or of 
transit from the fields to cleaning mills, were once overcome, and it was 
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found that the waste stems yielded a certain return, there would then be 
no difficulty in inducing the people to sow thicker in order to ensure both 
crops. In time they might be even educated to cultivate flax only, but at 
present failure is certain to follow any experiment that has professedly for 
Its object the cultivation of flax and not of linseed. It would thus seem 
the natural course to thoroughly investigate the nature of the Indian races 
of Linum with the object of discovering those that manifest a tendency to¬ 
wards fibre production. With thick sowing and careful cultivation such 
forms might even be educated to produce both crops, and in this way a 
modified flax production might gradually be inculcated into Indian agri¬ 
culture Spasmodic efforts to acclimatise highly prized European and 
Australian forms of flax are certain to have the same fate as the experi¬ 
ments already made. The path most likely to lead to success in the 
case of this staple of our trade, as with all the products of India, would 
seem to be carefuf study and selection of the indigenous stock. 

The following jottings regarding the red and white-seeded forms may 
prove useful. 

Ked Linseed. —There are several forms of this recognised in the 
trade, and these are apparently caused by soil or methods of cultivation. 
The season at which the seed is collected and the freedom of the plant 
from blight has much to say to its character, far more perhaps than the 
existence of distinct races, but, as already stated of this subject, we possess 
no definite knowledge. It is, however, admitted by most writers that the 
seed of one part of India is richer in oil than that of another, and it, there, 
fore, se«ms probable that the drying property is equally variable. 

White Linseed. —The earliest detailed notices of this form occur in the 
journals of the Agri.^Iioiicultu> al Society of India. 'I'hus, in 184.4, Colo¬ 
nel J. B. Ouseley sent a sample to the Society from the Nerbudda Valley. 
This was examined and reported on by Henry Mornay {Vol. tll.^ Selections^ 
g 8 ) who wrote, “ This beautiful seed is larger and plumper than the finest red 
seed, besides which the shell or outer cuticle is much thinner, which is very 
beneficial.*’ It gave weight for weight fully 2 per cent, more oil and yielded 
its oil much more easily, while the cake was far softer and sw'eeter than that 
produced from the red seed. In a subsequent letter Colonel Ouseley returns 
to the subject (p. 249), and shows its relative value in 1835 to 1844 compared 
with wh^t and gram. It then fetched the same price as the best qualities 
of wheat^i^iid was one rupee more expensive than the red, per mani (about 5 
maunds, 16 seers). Colonel Ouseley then concludes as follows: “White 
linseed is exported towards Bombay, and is to be found at Jubbulpore ; 
but I understand none grows north of Kewah; from inhabitants of Oudh 
now here, I am informed it is unknown in that territory ; it forms an article 
of trade south of the Nerbudda and is in gre.it demand. ” Mr. H. Cope 
of Amritsar wrote in 1858 (see Joue. Ag^i.^Uort. Soc., Indta_ Proceed- 
ings {Old Series)^ Ixxxvxii) of the white seeded flax:—“If I remember 
right it was you who told me that the Jubbulpore white lin.seed became 
brown again on sowing in other parts of India, showing that the white 
was a more local variety. In order to test the accuracy of what 1 be¬ 
lieved was only a surmise on your part, I obtained a small quantity of 
mixed while and brow-n seed, carefully separated the white, sowed it myself, 
and have to inform you that so many of the flowers, which will of course 
produce brown seed, are blue, that I have no doubt these, which are white 
this year, will be blue next, and produce brown seeds, the whole returning 
to their primitive habit. “ 

Diseases of Linseed. 

Various reports, here placed under contribution, will be found to allude 
to the precariousness of this crop. It is liable to injury from severe rain 
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or excessive drought, but its greatest enemy is a parasitic fungus which 
causes great havoc, according to some writers often diminishing the crop 
by 50 per cent. The early literature of this disease is extremely inter¬ 
esting. Much was written of it in 1829 and the few succeeding years, but a 
gap of half a century has then to be passed over, until in modern official 
literature its ravages are deplored, but little or no attempt made to investi- 
gate Its cauge, or to discover the means by which to avert the ruin it periodi- 
cally*causes. In 1829, Major Sleeman, Agent in the Nerbudda territories, 
reported the calamity that had befallen the people in the form of a disease 
that had attacked the a/si'crop first, then the wheat. He attributed this to 
a minute insect which penetrated the stem and absorbed the nourishment of 
the plant, thus ruining the crop. His report, accompanied with specimens, 
was submitted to Dr. W. Carey, who affirmed that the injury vwas really 
caused by a fungus like the wheat blight of Europe (then attracting atten¬ 
tion and supposed to be caused by a fungus that passed from the bai berry 
to the wheat). On obtaining this explanation Major Sleeman wrote* “ The 
whole of the phenomena observed and described by me, seem now as re¬ 
concilable with the supposition of the growth of a parasitic plant as with that 
of an insect; for it is only a fungus instead of an insect feeding upon the 
^p, and when I discovered that the blight had first made its appearance 
last year in some fields of aUt Oinseed). 1 began to believe, that the insects 
* II ^ might be rather the effect than the cause of the calamity^ and 
collected to feed upon these very minote but destructive mushrooms^ I 
gave orders accordingly that the cultivators should in every village be re- 
commended to watch their fields carefully arid remove every blade of wheat 
or other plant the moment any red spots should be discovered upon it, as the 
only means in their power to preserve the rest. 

^ ‘*On arrival at my present ground I found that parts of every a/j/field 
in the neighbourhood had begun to be affected, and that on some the 
plants were so lately covered with pale red spots as to appear to have alto¬ 
gether changed colour, as you will perceive by the samples forwarded with 
enclose letter; and as the only means we have of preventing the dissemi- 

disease over the wheat crops seems to be the removal of the 
alsi immediately, wherever it is discovered to be affected, I have thought it 
to be my duty to give orders to this effect. But orders would be unavailable, 
were I not to promise that the cultivators of these alsi fields should receive 
a remission of rent upon the lands from which the crops may be removed, 
since the blight injures but little the seeds already formed in the alsit and 
does not appear till some few seeds upon each plant are formed. See.** “ I 
have, therefore, promised that a remission shall be granted for all lands from 
which the alst shall be removed in pursuance of this order. 

Continuing his review of observations extending over two or three sea¬ 
sons, Major Sleeman wrote: ** 1 now find that the alsi was last year affect- 
^ by the disuse as generally and still more early than the wheat, and that 
it commonly is so; and as it may be more subject to it, and is generally 
sown either among the wheat or around the borders of most wheat fields, it 
may be, if not altogether the source of the disease, the means of increasing 
and extending it. And as the cultivators can very easily substitute another 
crOT for it, it may be worth while to consider whether it might not be ex¬ 
pedient to prohibit the cultivation of this grain for a year or two ” Later 
on he makes the observation ; “ At present not a leaf or a stalk of the wheat 
IS affected, though close to patches of alsi entirely covered with the disease; 
no alsi plant is Reefed till one or more of the seeds have been fully 
formed upon it. The wind has for some days blown from the eastward, 
and sinw it began to do so the blight has appeared *’ on the wheat. 

At the time at which Major Sleeman wrote, the life history of wheat 
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blight was, even in Europe, a matter of speculation, so that it is not sur¬ 
prising that Major Sleeman made the mistake of supposing that in India 
It came to wheat from the linseed. We have long since known that this is 
impossible, and that Government and the people were alike deprived of reve¬ 
nue through the repressive measures against alsi briefly indicated by these 
passages. But so alarming had the blight become, that in March 1830 Mr. 
Holt Mackenzie addressed a letter to the Honourable Sir Ettward Ryan 
desiring the co-operation of the Agri-Horticultural Society. Referring to 
Major SIeeman*s reports Mr. H. Mackenzie said:—“They relate to a 
blight, which appears to have occasioned much individual misery and has 
caused very large abatements to be necessary in the Government demand. 
If the Society can help us to remedy so great an evil, it will be entitled to 
no ordinary acknowledgments.” It is not necessary in this place to allude 
to the famine that followed in 1831*32 through the almost total destruction 
of the w heat crops, nor to the calamity that overtook the starving population 
from trying to subsist on the pulse Lathynis sativus, a ^ain that par.^ysed 
the lower extremities of a large number of the persons who ate it, Sumce it 
to say that it was then supposed that the blight not only went from the alsi^ 
to the wheat, but to the pulse named, and caused “the paralytic strokes 
from which the people suffered. The reader is referred to Lathynis sativus 
for further information on the subject of this remarkable property, and it need 
only be here added that there is nothing to show that the wheat blight was 
more connected with Lathynis sativus than with Linum usitatissimura. ^ 
In concluding this brief review of the early controversy regarding 
blight, it may be added that even Major Sleeman seems to have ultimately 
come to the opinion that it was quite unconnected with the wh^t blight. 
This opinion has been recently confirmed by the investigations of Surgeon- 
Major Barclay, who has determined the nature of the fungi found on aUi 
and on wheat, and shown that they are of necessity utterly unconnected 
with each other. He has not, however, been able (from want of opportu¬ 
nity) to trace out their separate life-histories, but has made an important 
step in that direction by the discovery that in many parts of Ind ia the 
wheat blight is not the common European species (Pucemia gramims) 
which requires in its first stage to exist on the barberry, but is a species of 
Puccinia resembling P. rubigo-vera, which, in those countries in which 
its life-history has been traced (Europe and America), passes to a bora- 
ginaceous plant. In India the same life-history seems very improbable, 
since no borage has been found harbouring an iEcidium. This subject 
will be again reverted to under Triticum (which the reader should consult), 
but Dr. Barclay’s account of the fungus found on Linum may be here 
given, since it is not merely of scientific value but is of economic interest 
also, as it establishes the independence of flax from wheat blight. 

“ 1 obtained,” says Dr. Barclay, “excellent specimens of a species of 
Melampsora, gathered on 4th April 1890 at Dumraon (North-West Prov¬ 
inces), The leaves were very extensively attacked with orange red 
pustules, oval to round, but coalescing freely, and often involving most of 
the leaf surface. These pustules are mostly epiphyllous, and they are often 
surrounded by a wall of epidermis, giving them the appearance of the «e- 
cidial fructification of Phragmidium. In other parts, dark crests might be 

seen which were the teleutospore beds.” 

“The UREDOSPORES are paleorange red,and are accompanied by colour¬ 
less capitate paraphyses, sometimes of very large size, the head exceeding 
the spores in diameter. They are round to oval, and the dried spores, 
when just immersed in water, measured 21— 18 x 18—i6/i. But after lying 
48 hours in water most spores become spherical, measuring 24—21^ in 
diameter. Theepispore is sparsely beset with spines. I could not ascertain 
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the number of germ pore^. The paraphyses had heads measuring 30 

rU A t^-^ tbleutospores are long, cylindrical, or prismatic,linele- 
celled bodies, very firmly adherent to one another laterally. They each^ex- 
hibit a central nuclear space, and measured, after lying 48 hours in water 

a^7f concrn""- days I'n ^ate 

and I conclude a period of rest is necessary before this can take place 

Melampsora Lint, Pers." The spore measurements sLw a 

European authorities, and the Indian 
important paraphyses. These differences, however, are not 

blight have been obligingly fur- 
Area under Linseed in India. 

The various reports that exist on this subject admit the impossibility 

area under linseerf, 

^ very general habit of raising it as a mixed crop. If intended 
for local consumption it is frequently grown along with mustard, both seeds 
being expressed at once, for their mixed oils. For this purpose also, pure 
linseed is very often mixed with mustard or other oil-seeds at the native 

S't rTa of various recognised properties thereby pro- 

duced. To the people of India the drying property of pure linseed is of no 
f^nsequence, owing to their having no occasion to require an oil of that na- 

turelsee* Pigments ). Sometimes, however, linseed is grown with non-oil- 

yielding crops; for example, it may be seen forming lines through the gram 
or other pulse fields. The produce is collected separately, such pure seed 
being mostly intended for the foreign markets. But if grown as a mixed 
crop the greatest possible difficulty must necessarily be experienced in 

the area under it. In the agricultural reports for 
i88o-86 and 1886-87 more of the provinces endeavoured to give the areas 
under linseed than m the succeeding years down to 1890. In Bengal. 

Mysore and Coorg Ajmir, and Assam, no attempt has been made, bu 

with the exception of Bengal the amount grown in these provinces is unim- 
portant *t ^,11 be fountf that to produce the quantity shown as yielded 
by Bengal, the area cannot be on an average far short of 1,500,000 acres. 

du^^ing'i"f85!87 •— correct, the following were the areas under the crop 


Piovinces. 


1885-86. 


I.—Bengal .... 

B*—North-West Provinces and Oudh 

III. —Central Provinces 

IV. —Berar. 

V.—Bombay and Sind 

VI, — Paniib 

VII. —Madras , 

VIII.—Burma (Lower only) 


Total 


Acres. 

1,500,000* 
466,161f 
1,024,414 
621,803 
435.912 
32.2S1 
30.677 
20,351 


4 »I 3 J, 8 S 9 


1886-87. 

Acres* 

I,son,000 
499 . 6731 ' 
760,94^1 

386,374 

4 «i,i 97 

24.454 

*6,558 

23.605 


3,622,803 



• It seems quite certain the actual area was over rather fhan *1.* c 

rrn!!'xe<!:c™pr " i' wasentiielyg^owras a purefnot 

t This docs not include mixed crops. 
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In the subsequent reports to those from which the above figures have 
been compiled, the following provinces have reported their areas :—Bombay, 
Including Sind, 309,786 acres in 1887*88, and 215,450 acres in 1888*89; 
Central Provinces, 633,928 acres in 1887*88, and 668,04.7 acres in 1888-89; 
Berar, 317,018 acres in ;887-88, and 304,620 acres in 18S8-89; Panjdb, 
36,158 acres in 1887-88, and 37,411 acres in 1888*89; and Madras, 12,985 
acres in 1887-88, and 20,887 acres in 1888-89. On the whole the acreage 
under linseed seems to have remained stationary, the decline shown being 
in most cases a correction of the error for mixed crops. It seems thus safe 
to say that the total area in all India fluctuates about 4,000,000 acres, an 
acreage which, estimated on a mean yield of 2 cwt. to the acre, would at 
least produce the amount of seed annually shown to be exported. The 
Indian consumption of linseed is comparatively small, but to be quite safe 
the maximum area cannot exceed 5,000,000 acres, otherwise a lower aver¬ 
age production must be assumed. 

CULTIVATION OF LINSEED. 

I.—BENGAL. 

Although, as already stated, Bengal is the largest producing area for 
linse^, nothing can be learned regarding its cultivation. The Gazetteers 
are silent on the subject, and the Agricultural Department has only once 
briefly alluded to it. In the Administration Reports the traffic in the 
seed is sometiifles dealt with; in the issue for 1888-89, for example, the 
following table occurs of the imports into Calcutta 


I / Behar . .... 

*t Bengal. 

2. North-West Provinces and Oudh 

3. Assam ..... 

4. Central Provinces and Rijputana 

5 * Other places , , 


1887-88. 

1888-89. 

M^ds. 

Mds. 

50,82,873 

41,99,502 

11 48,696 

12,19,966 

16,21,659 

20,33,292 

47,118 

59,079 

81,013 

19,755 

8,922 

10,694 

79,90,281 

75,42,288 


The Bengal area under linseed cannot be learned for certain (nor, 
indeed, that of any crop), but the above traffic returns afford the means of 
an approximate estimate. It would seem from the yield per acre, as given 
hy all other provinces, that a minimum of 2 cwt. would be safe, but if 
this be under or over the mark of acreage production in Bengal, the state- 
nnent here made could easily be corrected. On the assumption that 
the quantities, bracketed under No. i, in the above statement of the Cal- 
^tta supply, were produced from a yield of *2 cwt. to the acre, Bengal and 
Behar must have had 2,225,560 acres in 1887-88, and 1,935,468 acres in 
1888-S9, under linseed. If the average yield proves by future enquiry to 
^ more than here given, the necessary acreage would of course be lessened, 
but it seems safe to infer that the average annual acreage in Bengal under 
this crop cannot be below 1,500,000 acres, and is more probably nearer two 
million acres. In the passage which here follows it will be seen the Director 
of Land Records and Agriculture puls the yield at 2 maunds per acre (an 
estimate very probably considerably lower than the actual yield, for judging 
from the returns regarding the other provinces of India a yield of 3 cwt. 
to the acre would appear 10 be morj nearly correct : con/, with remarks 
regarding Bombay), but if he be correct, the mean acreage in 1887- 
89 must have been 2,912,75910 produce the quantities shown as delivered 
at Calcutta from Bengal. The Director, in his Annual Report, 1886, fur- 
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the following- facts regarding Linseed, and it is to be regretted na 
other information on this very important crop is available 

^hole division of 

Bwdwan. It 13 more largely cultivated on the dearah lands than anywhere 

tv," r different classes of soils comprised between 

the lighter class of clay and sandy loam. Linseed is supposed not to do 

as well in stiff clay as in light sandy soils. The land must L well drained, 
Stagnant water being most injurious. 

• "i" cu'dvation of this crop one or other of the two following methods 
IS adopted, according as it is grown in the interior on clay lands or on the 
dearah lands on the beds and banks of rivers. ^ 

" 9 *^. I'Ands.—H ere the plan adopted for growing linseed is the 

simp est imaginable. As soon as the paddy field has become sufficiently 
dry, hnseed is broadcasted on the standing paddy at the rate of two seers 

per bigha. The paddy is harvested as usual, the linseed being left to 
be reaped in Chaitra, ^ 

On the Dearah Lands. Here linseed is sown either alone or mixed 
with wheat, gram, mustard, or kheshdrt. Sometimes more than two of 
these crops are grown together. The land for linseed receives three or 
four ploughings and two or three harrowings. Idnseed should not be 
buried deep, otherwise the seeds will not germinate properly. The seeds 

are, therefore, not ploughed in, but simply covered by passing the ladder 
over the field once or twice. 

" When sown with such a crop as gram or wheat the plan adopted is 
this :-After wheat or gram has been sown, the land is ploughed. Lin¬ 
seed IS now broadcasted, and the operation is finished by using the ladder 
twice. ■' ^ 


Time of sowing , 

Harvest time . . 

Quantity of seed for bigha 


• • ♦ • Aswin-Kartik = October. 

• • • • Chaitra = Marcl>-April. 

• • • • Three seers when sown alone, 

one and a half seers whea 
mixed with other crops. 

" The yield is very variable. About two maunds would be considered a 
good average crop when sown alone. Linseed straw is used as fuel. ” 

The principal oil-seed tracts in Bengal are along the banks of the 
Ganges, especially in Patna and Bhaugulpore Divisions. The damper 
are rot well suitedi but throughout Behar it is extensively grown. 
M* Der^ef, in his practical information on the best mode of cultivating 
flax in Bengal (quoted above, p. i6) states that 6 seers per bigha is the 
amount of seed required for linseed. The plant should be pulled up by the 
rTOt a little before perfect ripeness. In Vol. XII (p 342) of the Journals 

of the Agn»‘Horttculfurnl Society of India^ the following facts appear re¬ 
garding linseed in Shahabad :— 

“It isalways grown in Shahabad as an auxiliary crop with wheat, masoor, 
barley, and other spring crops ; and its bright blue flowers are a pleasing 
relief to the yellowish brown of the other cereals. I have never known it 
cultivated alone, so that I have no data as to its probable yield per higha 
or acre. It would probably not be found to differ much from the Linked 
crops of England in that respect were the cultivation equal, by which I 
mean, were the same labour bestowed lipon its cultivation, which however 
IS not the case in this district at least. Its favourite soil appears to be 
black clay [kuriU\ but it is sown largely in other soils, and the only diffi¬ 
culty to Its indefinite extension appears to be the want of facilities for 
carrying the crop to market. ** 
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Messrs. Dulhie &. Fuller {Field and Garden Crops, II., ^i) give the 
following account of linseed cultivation in these provinces :— 

**Soils .—The distribution of linseed cultivation offers an interesting con¬ 
trast to that of iiL In both cases Bundelkhand is an important field of 
production, but for very different reasons. Til is grown on the light 
raviny lands which lie along courses of rivers and drainage lines, while 
linseed is grown on the heavy black mar or cotton soil of which the level 
plains are formed. TU, in fact, prefers a light, and linseed a heavy, clay 
soil, and hence linseed is very largely grown in the eastern rice-growing 
districts, where til cultivacion reaches its minimum. Linseed is also grown 
to a considerable extent in the sub»Himdlayan districts. Like til it is 
hardly ever cultivated as a sole crop in the districts of the Ganges-Jumna 
Oodb, but, unlike ft/, its cultivation in this tract is confined to an occasional 
bordering to wheat or gram fields, and its production as a subordinate 
crop in a mixture is quite insignificant. 

“ Linseed cultivation thus is of insignificant importance in the 

Meerut Division and still more so in the Agra Division. In the Rohilkhand 
Division it is returned as occupying between 12,000 and 13,000 acres. In 
Jhansi Division, which forms the western and least fertile portion of 
Bundelkhand, comprising the Hamirpur, Banda, and part of the Allah¬ 
abad District, its area reaches 49,000 acres^ or 4 per cent, of the total area 
under ra/u' crops. But its cultivation reaches its maximum in the Benares 
Division. The three districts of Azamgarh, Basti, and Gorakhpur return 
no less then 122,000 acres under linseed, which amounts to 6 per ce^at. on 
their total area cropped in the rabi season. 

**ftethod of CiiltivaHon .— Its method of cultivation varies very greatly 
in different localities. In the districts of the Ganges-Jumna Doab it is 

merely sown in a line round the border of a w'heat or barley 
field, or is grown in parallel lines across a field of gram. In Bundelkhand 
It IS grown either alone or mixed in large quantities with gram, and in 
both cases the ground receives three or four ploughings during the rains 
preceding. The seed is sown broadcast at the rate of 8 to 12 seers to the 
acre. In the Benares Division it is largely grown on land which is under 
^*^**^^ ^he rains, and in this case its cultivation is of the roughest 
possible description, no preparatory ploughings being given, but the seed 
simply scattered over the ground and ploughed in. It is very commonly 
grown in this fashion in rice fields, the nee stubble being left standing. 

\ ./^''*^"^‘^"*”'Linseed is very rarely irrigated when grown by itself, except 
n the Basil and Gorakhpur Districts, where a quarter of the total linseed 

receiving one or two waterings. 

Harvesting .—The plants are cut dow4i when ripe, and the seeds ex¬ 
tracted from the capsules by beating. 

The average produce of linseed in Bundelkhand is 

rom SIX to eight maunds per acre. In Basti and Gorakhpur it may be 

pu as considerably more than this, ten maunds being probably not an 
excessive estimate.** 

seem probable that the above is a very high estimate of yield, 
ountable for, very probably, by the figures being those of a mixed crop 

Allahabad, Benares, and Oudh, are the most important 
nfr The following passages from the settlement reports 

nord additional information on the subject of linseed Of Allahabad 

f , ^P- 31) that “ In other districts this crop is usually grown 

hnupvj'’'- In Allahabad, 

\n */n the lowlands across the Ganges, and to a very great extent 

mark tracts south of the Jumna, linseed is grown alone. In the 
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Do 4 b we have only some 40 acres, while in the trans-Ganges there were 
3,000 acres and in the trans-Jumna tract 15,000 acres under linseed. The 
seed forms the export staple of Khairdgarh, and is sent in great quan¬ 
tity down the Ganges to the eastern districts and Calcutta. The crop is 
a hardy one. It requires very few plougliings and no manure, weeding, 
or irrigation. Krom seven to eight seers per acre seed is required, and 
the produQe averages three to four maunds per acre ** {Mr. F, W. Porter^ 
C. S. in the Final Settlement Report of the Allahabad District, North- 
West Provinces). 

** Linse^ (tisi) is sown alone throughout the field, or in separate rows 
in fields in which other crops are sown, or mixed with other crops. It 
is grown chiefly in clay soils, in fields from which an early rice crop has 
been taken, or like latri, in places where no better crop could be sown 
with as little tillage and without irrigation. For llnse^ the land gets 
little pioughings, sometimes none at all, the seed being simply scattered, 
like latrif over the damp ground. It is also left unirrigated. Not very much 
linseed is raised in Azamgarh, but more perhaps ,than the settlement 
returns indicate. Por, in some instances, land which produced both a 
rice and a linseed crop has been entered under the more important crop- 
rice. Ten or twelve seers of seed per acre should be sown for a full crop, 
but in Azamgarh, where little consequence is attached to the crop, so 
much is not always allowed. Ten maunds is a good return per acre. 
The plant suffers much from rust (girui) in damp seasons. Linseed yields 
one fourth of its weight in oil. The oil-cake is given to cattle, but is also 
consumed by human beings, either mixed with gtir or alone. When eaten 
by human beings it is dignified with the name of Linseed is also 

eaten by the people, being first pounded in an okhnrt, and then baked in 
dough ** {Mr. G, R. Reid, C.S., in the Settlement Report of the Azam- 
garh District). 

** Alsi is, like kodon, not unknown elsewhere ; but in this district (Banda) 
it is grown in a considerable area and linseed constitutes an important 
article of commerce. In this, as in other districts, alsi is frequently sown 
with other crops, but even alone it occupied at settlement nearly 2 per 
cent, of the cultivated area, nearly half of tnis being in the Banda tahsil. 
Some of this preponderance is no doubt due to the extent of alsi entered 
as mixed with gram in other pergunnahs, but the impression left on my 
recollection is that there is more and finer alsi in Banda than in other 
pergunnahs. If only a third area of the mixed crops of gram and als( be 
assumed to be alsi, the crop covers over 16,000 acres, or 6 per cent of the 
area under cold weather crops** {Mr. A. Cadell, C.S., in the Settlement 
Report for the Banda District, North-West Provinces). 

III.—CENTRAL PROVINCES. 

In tho-report of the crop for i888-8q it is shown that the provinces had 
612,022 acres under Linseed. The principal districts are Wardha 18,036 
acres); Nagpur (104,789), Raipur (101,020), followed by Jubbulpore, 
Chanda, and Saugor, each with less than 100,000 acres. In the Agricul¬ 
tural and Revenue Reports for 1884-85 it is stated that linseed attains its 
greatest importance in Wardha and Chanda, where it covers 21 an(^i8 
per cent, of the area under crop. In Nagpur the percentage is 16, in 
Raipur ii, and in Damoh 10. In every, district it is grown more or less, 
and in some of the reports is said to be even meeting with greater favour 
than wheat. The total area under the crop has, however,tcontracted some¬ 
what in recent years. The Director of Land Records and Agriculture 
reports that as it is sown later than wheat, it suffers le» from failure of the 
October rain. 

L. 56 





















Products of India. 


65 


the Central Provinces 


_ LINUM 

usitatissimum 


^ 1 he arch enemy, * he adds, ** of linseed is rust, and during" this season 

It has, at all events, escaped damage from this source. Where a crop has i 
gemmated, the outturn will be fair. But over a considerable area germin¬ 
ation has failed altogether, and the outturn will certainly fall very short of 
^ing satisfactory.’* In a forecast of the crop for 1885, Hirector of Land 
Records and Agriculture wrote : “ It is reported from two districts that there 
IS a decrease in area owing to the ground having become too hard for sow¬ 
ing, but this IS a great deal more than counterbalanced by a very general 
increase, resulting from linseed having encroached on land ordinarily sown 
with wheat and also froin its having been sown on land which bore kharif , 

crops, during the preceding monsoon months, but which, owing to the exces- | 

sive ram, failed to give produce. There is also a steady annual increase in 
thearea under linseed, owing to the active demand for it. The export of 
iin^d IS, next to that of wheat, the most important feature in the export 
traffic of these Provinces, and cultivation is steadily responding to the de- 
rnand of the Bombay market. The Increase in linseed culti\ation is espe- 

districts such as Nagpur, in which much of the soil is not 
of sufficient depth for the produce of wheat, and w liere the gr<iwth of linseed 
IS increasing at the expense of the cotton and millet crops, it docs not 
seem extravagant to assume an increase of at least 10 per cent, in the lin¬ 
seed area of the current year. 

Ihe prospects of the standing cr(tp are satisfactory : rain was much 
wanted tor it a month ago, and in some places the plants were beginning to 
wither. But rain has now very generally fallen and the crop has immense- 
y enehted. A little harm has resulted in the Raipur district from the 
ten days of cloudy weather at the end of December, which ha> e been pre¬ 
judicial to the proper fertilisation of the flowers, out after making allow- 
ancef^orthis a full crop may be expected in Raipur as well as in ^iildspur, 
iina the reports from other districts show' that prospects are verv nearly, if 

the average throughout the province?;.” 

~ Passages from tne Nagpur Experimental l-'arm Keporis 

anord additional information, especiallyas to yield of seed per acre As in 1 
the case of wheat, two varieties were grown, one being the brown (or katha), 1 
nd the other the white grained (or haura) kind. 1 here was nothing expe- 
menial about the cultivation, which was conducted on precisely the same 
ystem as that followed bv native cultivators. I he land was prepared 

or bullock harrowings during fhc rains, and the 
was sown in October with the triple bambo<} drill (or tifan). No 
manure or irrigation was used. The total area under linseed was 7 80 
acres, comprising five fields which yielded a maximum outturn of 638 th, 
minimum of 2Q4ft). and an average of 4281b to the acre. 1 have not,’ 
nowever, included in this a patch of remaining land on w hich linseed was 

A but which produced only to the acre. The 

wniie and red varieties were sown in two adjoining fields, the areas of 

!ar» respectively 1*46 and 105 acre. The white variety gave the 

590*^- Butthis factaffordsof course 
vartTf* L ^^'^^^bsation as to the relative productiveness of the two 

of / Lo valued at the same figure, R16-4-0 per 

ikjwTvJ* 7). “ Linseed was grown on 14-81 acres, the seed 

® white or haura variety. The average outturn per acre 
Zll u? average outturn of last year was nearly double this, but 

smaller area. The linseed crop was, however, 
year throughout the country by the cloudy weather of 

prevented the seed from setting properly, an 
° very liable. Were it not indeed a rather precari- 

p its cultivation would increase far more rapidly than it does, since 
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weight for weight it is twice as valuable as wheat, and will grow well on in¬ 
ferior classes of soil '* {1884-85 p. 6), 

The writer having failed to discover any detailed statement of the area 
under this crop, of the seasons and methods of sowing and of reaping, 
&c., &c., has republished the above passages from the forecasts and farm 
reports, since these deal with some of the results, and the difficulties and 
dangers of linseed cultivation. I his confession of want of definite informa¬ 
tion has to be made in connection with almost every province in India, for, 
although the trade in linseed has steadily progressed, it has attracted only 
a Iractional interest to that of wheat, althr he latter crop is practically 
of only slightly greater value to India, 

IV.-BERAR. 

In the Administration Report for 1883-84 (p. jr) of the Hyderabad 
Assigned Districts it is stated that the crop was much injured by excessive 
ra:n, that the area of cultivation declined by 83,000 acres, while at the same 
time the exports fell off considerablj*. The report continues ;— 

“The exports of linseed are almost exclusively of home produce r very 
little IS imported. The exports and imports of linseed for the last five 
years have been as follows 


Year. 

Exports. 

Imports. 

1879-80. 

i 83 o- 8 i ....... 

1881-82 . 

188.^-83. 

1883-84 . 

» 

Mds. 

1,13,000 

4,03,000 

5,89,000 

10,95,000 

8,20,000 

Mds. 

3.700 

9,600 

19,000 

38,000 

60,000 


“ 'I'he CTowth of the trade during this period is almost as remarkably as 
that of wheat; and it is of more importance as being less dependent on 
imports from outside and consequently more stable in character, besides 
being the more valuable crop.” 

V.—BOMBAY AND SIND. 

The chief distncfs in the Western Presidency that produce linseed are 
Poona and Sholapur ; Khandesh, NAsik, and Ahmednagar; Gujarat and 
Kathiawar; and smaller quantities south of the Nerbudda and below the 
GhAts. In the railway-borne trade report for 1883-84 it is stated that, as in 
the case of food-grains, the supply of linseed from external blocks is derived 
from the Central Provinces, holding the first rank, Berar next, with Hy¬ 
derabad and RAjputAna following as less important. 

The following passages from the Gazetteers convey an idea of the 
methods of cultivation and other peculiarities in the Western Presidency. 
Khandesh {VoL XII,^ 752) —“The average acre yield is from 250 to 28ofb 
The cultivation is steadily spreading, owing to the Bombay demand. 
It forms one of the principal and most valuable exports Deep loamy soils 
seem particularly well suited to the growth of the plant. The seed is bought 
wholesale by wealthy merchants from the cultivators.” “ The plant is too 
short and branchy to yield fibre of any value It is never prepared, and 
many husbandmen are ignorant of the fact that the plant yields fibre. As 
nearly the whole of the seed is exported, little oil is pressed in the district.” 
Of ddsik {Vol. XVI.1100) it is simply stated to be sown in October and 
reaped in January. Of Ahmadnagar {VoL XVII.,270) it is stated—“Sown 
in rich black soils, often with gram or wheat, in separate furrows or by itself 
i as a Separate crop, and, without water or manure, is harvested in February. 
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fhe seed is eaten in relishes or chatnis, and the oil, which is produced in 
he pr^ortion of one pound of oil to four pounds of seed, is used in cook¬ 
ery. 1 he fibre of the plant is not used.** In Sdfdra {Vol. XIX., 164) \t 

ly?// he sown m November and harvested in February. In DIt or'war 

as agashi (Kan.) 2nd javas (Mar.): in Bija- 
(Kan.) and javas (Mar.). In Kolhapur {V(d. 

/7f) jt grows with cotton, late jedri, and wheat. It is harvest- 
in about three and a half months. Pure linseed oil is expressed for 
painting purposes only. Most of the linseed grown in the State is sent to 
tJombay. Its average outturn is 375tb.*’ 

o following passages from the Experimental Farm Reports and the 

^pecial Keportsof Crop Experiments to<ascertain the Yield per Acre, may 1 
be here given ;— ^ 

The last crop selected lor special enquiry was linseed. It is in this 
country grown as an oil-seed and never for flax. It is a most delicate I 
crop, sutienng from various diseases, of which a fungoid disease, probably 
rust, is the most common. Even where the attack is slight and in appear- ' 
nee the crop has not suffered, it is found that the capsules are only partiy 
e and tw yield is thus often reduced by half without apparent injury. 

IS sown alone in Khindesh, but in the Deccan and Southern Maratha 
ountry. chiefly as a row crop with wheat or gram and round the head- : 
lands. The framers of the formulae credit the crop with a maximum yield 
of 50olb in every ^luka in which it is grown. In Khdndesh it is some- 
ij ^ late crop following of the same season. Linseed 

nas seldom been selected by experimenters, and little is therefore on record 
r^i ^ yield. In the season under report it was almost a rom- 

ihe Heccan and Southern Mardtha Country from preva- 
w disease noticed above. An experiment was made in 
arwdr by Mr. H. R. Shirhatti which gave a yield on very poor soil 
14 annas 9 pies per acre, full of limestone nodules and very 
low) of 33ft per acre. It was here grown as a row crop. Jovudri wiiS 
the 4-couIter drill and on evet*y fourth row alternately, gram and 
nnse^ were deposited on the sown jowdri by the seed tube. The yield 
330 ) on every eighth row represents a yield of 0X33=20711 on the 
soerbl will be interesting if \his crop could ho selected 

Tiote whether (i) it is the sole 
Ir^ y®^L or (2) the second crop after an early crop, or (3) a row crop. 

^^1^ number of rows of linseed and of the principal crop 
shown with It should be noticed ** {CropExperiments, Bombay, i8Ss-l6,p. 8). 
oince the receipt of instructions of the Government of India to pre- 

oil-seed along with those of wheat and cotton, this crop 
r»ii ^ a particular notice, as it is grown in this presidency as an 

was consequently one of the crops selected 
year for special enquiry, but only one experiment was made on it on a 

desired that this crop should again be specially 
®^Penment this year wherever available. Linseed is reported 
grown in Nisik this year to such an extent as to affect sensibly 
liftu 'J^der wheat. In the field experimented on, linseed mixed with a 
, '^st^d w’as the sole crop of the year, and though the year’s crop as 

from the fungofd disease, the plot under experiment 
Wifh%. c yield (estimated at 14 annas) w'as 225tb of linseed 

«p.a !3 ®'/^iistard. The corresponding formula yield us 4501b of lin- 
,* formula estimate at indiscriminately 500Gb the acre in every 

found ‘he soil and climate, &c., as was the case 

BZiy” ,8S6Js- f, Experiments, 
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As the result of the crop experiments performed at Khandesh with lin¬ 
seed It was found, that whife the yield worked out by the formula should 
have been 239th to the acre, the actual produce was 3o8tb. In another ex¬ 
periment the yield was 322lb. Mr. Whitcombe states that 36otb would 
be a good estimate for an i i-anna crop. 

VI.-PANJAB. 

Some twenty years ago Mr. Baden Powell wrote of the Panjdb that 
linseed was extensively cultivated on account of its oil-yielding seed. 
“ In Kangra it is thrown in among the stubble after cutting the rice crop, 
and then springs up witnout any cultivation.*’ In many of the settlement 
reports of the province mention is made of linseed. Thus in the Lahore 
report it is shown as sown in October and reaped in March, the land 
tw^ce ploughed and fh^e times watered with a yield of 20 seers per kandl. 
1 he total area under the crop is perhaps under 30,000 acres and the ex¬ 
ports very insignificant. 

The following passage regarding linseed cultivation in Kashehar may 
be here given : - “ Extensively cultivated for its seed in all the western divi¬ 
sions. The seed is the chief source of the oil used in the country, and the 
cake IS given to the stall-fed cattle. The oihmill or press is worked by 
horses or oxen, and is similar to that used in the PanjAb. The seed is 
^wn in April and May, and the crop is cut in October” {Report of a 
Mission to Yarkand in 187j, 78). 
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VII. & VIII.—MADRAS AND BURMA. 

The amount of linseed grown in these provinces is too unimportant to 
necessitate separate notices in this work. The reports of the Saidapet 
farm should be consulted regarding the experiments that have been tri^. 

PRICES OF LINSEED IN INDIA'. 

In the Transactions of the Agri.^Horticuitaral Society of India {Vol. 
VJIl,, pp. 146-204)^ a paper is given which deals with the market prices 
' of staple articles of Indian trade in various districts during 18^9. It is 
explained that the value of the rupee had been taken as 2 shillings and the 
seer as 2tb o oz. 14. dr., avoirdupois. The prices are expressed at so many 
seers to the rupee, but reducing these to rupees per maund, so as to allow 
of comparison with more recent returns, the following maybe given — 


Localities. 

Price per mauno in 
THE CHIEF Marts 
DURING 1839 

Price per maund in a 
SMALL neighbouring 
Village during i8io. 

May. 

1 

December. 

May. 

December. 

Delhi ..... 
Benares . . • « 

^^acca ..... 
Calcutta .... 

P 

3 

1-3 to 1-4 
^ i-yo 

1-4 to 1-7-0 

P 

3 

t-5 to 1-7 
1-2-0 

• • • 

a 

3-5 

1-2-0 

l-l-O 

• • • 

k 

2-15 

1-7-0 

I-l-O 

• • • 


The Department of Finance and Commerce annually publish a return 
of Prices and Wages in India : in that publication the wholesale rate of 
linseed in Calcutta is given since 1843. It would perhaps serve no good 
purpose to enumerate the prices in all these years, but the following may 
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be quoted January 1843. Ra-S-oa maund ; July 1844, Ri-15-0 ; January 
1847, R2-3-0; July 1848, R2-3-0. Ten years later January 1857, R4-2.0 
andjuly 1848, R4-2-0; January i867,R4-i2 ; July 1868. R4-10-0. 

The following statement exhibits the prices during recent y< 

1876 


years from 


• 

> 


• 

>% 

E 

• 

« 

to 

00 

0 

oc 

Ov 

Cl 

cn 

Cl 

0 

0 

Cl 

d 

to 

'O 

to 

«o 

to 

• 

c 

0 

• 

0 

• 

0 

K 

< 

D 

CO 

c 

at 





to 

- 

- 

CO 

- 


- 

- 

0 

z 

Q 

Q 

Z 

Q 


















< 

Z 



















5 1 

1 

















0 

S j 

! ^ 

• 

0 

0 

0 

c 



0 

c 

0 

0 

0 

0 

0 

0 

0 


1 


• 




0 












X 

1 

U 


Q 

0 

Cl 

JS 

tfl 

• 

0 

• 

0 

— 

CO 

to 

0 

00 

00 


0 

o- 

H 

2 


"cd 

; U 

Qt 




0 

0 

Q 


CO 






to 


0 


c 





z 












s 



















u I 


1 

• 

















X ' 

1 

cd 

• 

to 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

& 



















0 



0 


E 

0 

« 

0 

to 

00 


M 

00 


CO 

«• 

to 

to 

to 

lA 

Do. 

Do. 

Z 


oa 


to 

0 

to 

NO 


0 

^O 

to 

to ^ 

to 

to 

to 

0 




c 














z 




V) 


















a 













0 






12 

U 

• 

(d 

• 

<v. 

to 

00 

0 

c 



0 


CO 





CO 

so 

0 


0 





0 












x 


0 

*cd 



PO 


V) 

Do. 

0 

Q 

00 

CO 

rr 

to 

ct 

Cl 

N 

CO 

0 

Qu 


0 


to 


NO 

0 



to 

to 

to 

to 


0 

to 


NO 



c 


















PRICE 


CO 


fs. 

00 


00 

00 


Os 

00 


o 

OD 

CO 


•• • 

00 CO 

oo o5 


0 

00 

00 


22 

00 


to 

oc 

OP 


sc ^ 
00 00 

00 00 


CO 

o; 

<r. 


i 


But perhaps a still more instructive table, obtained from the Reports 
of the Bengal Chamber of Commerce, would be the following ; — 
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The table on the page opposite shows the position of the Calcutta Linseed 
Trade during each 6fth year since 1873, i/eV., rate of exchange; price in Cal¬ 
cutta and in England ; railway freight from Cawnpore to Calcutta ; steamer 
from Calcutta to London ; and shipping charges. It concludes by exliibiting 
the actual amount of linseed exported from each of the four principal ports. 
It will be seen that during these fifteen years exchange fell from is. i 
to IS. on bills at six months. Coincident with that deprociation in the 

value of silver, tne English price of linseed declined from 66s. to 37s. fxi. per 
4iofl), but the Indian value fluctuated above and below an average of 
R 4 “ 5 *S< reaching its maximum in 1879 at R,S-2 and its minimum in 1876 
at R3-9. Thus it may practically be said that the actual value of Indian 
linseed was attained about the time of the annexation in 1857, and that it 
has maintained an average price ever since, namely, ^4*5-6 per tnaund. 
The most serious reductions that have taken place have been in the railway 
and marine freights and in the shipping charges. Taking Cawnpore as an 
example, and it is one of the most distant important centres of supply, the 
railway freight was reduced,during the past fifteen years, from R75 to R53 
per loomaunds, and the freight to Engliind from £3-5-0 to £1-13-9. 


PRICES. 


LINSEED OIL. 

Percentage of Oil obtained. 

In an official correspondence regarding the desirability of opening out 
Linseed Oil Mills in India, Mr. Luchman Parshad Barmah, Superitiiend- 
ent, Cawnpore Experimental Farm, gave the following particulars regard¬ 
ing the yield of oil:—“ The amount of oil from a given weight of linseed, 
varies with the different varieties and also with the age of the seed. Fresh 
linseed, pressed just after it is gathered from the field, will give a larger 
quantity of oil than the same weight of old seed. Bold seed gives higher 
percentage of oil than small variety ; and a white variety of Jalaun gives 
higher percentage than either of these. In the experiments tried last year 
at the Cawnpore Experimental Farm the following percentages were 
arrived at with the different varieties. 'I'he oil was pressed in a country 
kolhu and just after the harvesting of the seed : — 


White seed 
Bold led 
Small 


In a letter to Mr. (now Sir E.) Buck, dated Febru.ary 27th, 1880, Sir 
Caird, of London, gave I3ulb as the weight of oil in 4iolb of seed, 
to 31*7 per cent, on the weight of seed pressed. 

, . ^he information collected from tills —men who have made oil-pressing 
eir profession—gives the quantity of oil from 25 to 30 percent, of the 
weight of seed pressed. I think we may fairly expect 30 per cent, of oil 
If good seed is employed.’' r o i' 

In conversation with the Superintendent of a large Indian oil mill the 
'^*^*M*^ learned that 30 per cent, would be an exceptionally low average 
yie Q of oil from good linseed. But it | seems probable that with native 

nr^Q^ after it was thoroughly cleaned and was going to b*- 

La til j ^ j 9^*^® weighed a week after pressing when the dirt present in the oil 
settled and the cake had lost its moisture. 
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even less than 30 per cent, is obtained. The following passage 
alludes to native methods of extraction of the oil : — 

It is grown in South Shahabad principally for home consumption, and 
IS used largely for lamps under the name of Tease-ka-Ul Under the 
native process, which is the same as previously described, it produces 15 
per cent, of oil; what it produces with the European method 1 am unable 
to say. The native method produces a tolerably clear-looking' oil, but it 
smokes much in burning, showing that a large proportion of vegetable 
fibre finds its way through the rude press into the pure oil: considerable 
quantities are grown near the Ganges for export. The price varies much 
according to the season and the quantity in the market. I have known 
It sell for R4.0 or ^4 sterling per ton, and 1 have known it fetch double the 
price {Jour, Agri.-Hort. Soc. India, Old Series, Vol, XII., 342). 


Quality of Indian Linseed Oil. 

*855 the late Dr. F. Royle wrote on this subject :—“ It may appear 
remarkable that Linseed oil should be imported into Calcutta, when so 
much linseed is exported for the express purpose of yielding its oil. This 
is in consequence of the linseed oil of India being considered as not pos¬ 
sessed of the full drying properties of the oil prepared in Europe. But 
there is n(>doubt, this is owing entirely to the Inaian Linseed being ex¬ 
pressed before the mustard seed has been separated with which it is com¬ 
monly mixed, in consequence of the two plant.s being often grown together. 
Mr. Bowen informed the author that, when connected with one of the 
light-houses in India, he had at one time under his charge s e plate 
glass. This he made use of to separate the two see.'s, by placing it on a 
slope : the round seeds of the Mustard rolled off, while the Linseed merely 
slipped down. These, when expressed, yielded as good drying oil as any 
he ever obtained from Europe. The same f;ict is confirmed bv tha follow 
ing statements. 

“ In a report from Mr. W. Ewin, Branch Pilot, to Captain W. Hope, 
Master-Attendant at Calcutta, he acknowledges the receipt of five gallons 
of linseed oil, made at the Gloucester Mills, situated below Calcutta:— 

I beg leave to say 1 painted my boat inside green with the above oil, 
without the assistance of turpentine, and it dried within the space of twenty, 
four hours, i do not hesitate to say therefore if the above oil, agreeable to 
the muster, be given, that it is equal to the linseed oil received from the 
Honourable Company’s Marine Yard, said to be from Europe. Sand- 
heads, H.C P.V. Sea Horse, 2nd January 1837.* 

“ So Mr. W.Clark, commanding H.C.K.S.V. Hope, writes. 14th Decem¬ 
ber 1836:—* I have to report, for the information of the Master-Attend¬ 
ant, in reply to his letter (No. 39) of the 7th ultimo, that I have painted 
the Hope, outside, with the Gloucester Mill oil on one side, and that sup¬ 
plied by the Naval Store-keeper on the other,— both laid on at the same 
time ; and of the two 1 must give the preference to the former, in drying and 
bearing a better gloss.’ ” 

Since the above was wriiten the subject appears to have been spasmo¬ 
dically discussed, Indian writers maintaining that if carefully prepared (after 
having been freed from the rape seed with which it is purposely or acci¬ 
dentally mixed), the Indian linseed affords an oil by no means inferior to 
that obtained from European seed, while European reports, mostly, it is con¬ 
tended, from interested parties, affirm that it is considerably inferior. It 
will be seen from the remarks below that meanwhile the foreign exports 
of linseed have increased to a far greater extent than have those of 
almost any other single article of Indian agricultural production, so that 
there can be no doubt the oil has come into extensive use in Europe. It 
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is thus somewhat surprising that Indian capital shoula have, up to date, 
been almost entirely diverted to other channels instead of a fair proportion 
being devoted tea competition with European oil mills in the production 
of linseed oil. By this means unnecessarily heavy freight charges have 
had to be paid on one of India's most important crops, the cake and man¬ 
ure, which should have been left in the country, have enriched the cattle 
and fields of other parts of the world, leaving India to have a relatively 
smaller net gain in the linseed transactions than might be supposed from 
the magnitude of the figures of foreign export. 

Samples of Linseed oil were sent (in 1887) from Madras to Her Ma¬ 
jesty’s Secretary of State for valuation. The reports of the brokers were 
not very favourable. The oil was pronounced “ far below' what it should 
be if proper appliances are used for crushing the seed.” “ The oil appears 
to have been expressed from Linseed which has been mixed w ith other 
sorts of seeds.” “The result of this admixture is an unusual taste and 
odour.” “ The oil is deficient in the drying properties which characterise oil 
expressed from pure lirvseed,” “ The oil would be saleable here at about i 
per ton below the market price of merchantable linseed oil which to-day (21st 
April i887)is quoted at ;^2o-toper ton.” Similar opinions were expressed 
by the other brokers who examined the Madras samples. These opinions 
were duly published in India and called forth a protest from a well-known 
Calcutta firm, who inainlained that opinions upon <jrdinary native-made 
linseed W’ere likely to damage the trade in the pure article (such as that pre- 
T»3red by the Gourepore Company, Limited), since the oil expressed from 
Lius, jd anil Mustard mixed, the ordinary native method, was ceitain to 
possess a much lower drying properly than pure European linseed, or, 
U*dccd, than Indian linseed. In support of this statement the late Dr. 
Waldie’s report on Gourepore Linseed oil was submitted for the information 
of Government. Dr. Waldie was, for the purpose of analysis, furnished 
'With two samples of oil, one of the Gourepore ordinary trade oil, the other, 
English Linseed oil furnished for the purpose of comparison. Dr. Waldie 
vroie that the colour of the English oil was a little darker than the Goure- 
pore; that the smell of both W'.as nearly alike even when heated, neither oils 
giving evidence of the presence of any substance other than linseed. The 
specific gravity of the Indian oil at 6o®Fh. was found to be 933 compared 
with water as i,oon, the English 934. The solubility of both oils in alc<ihol was 
^actically the same (r28 per cent Indian and 1*63 per cei.t. English). Dr. 
Waldie then tested the oils for purity and found the Indian to vary from 
the English no more than is known to be the case between most of the 
qualities met with in Europe (Russian, Dutch, English, &c.). With regard 
to their drying property Dr. Waldie w rote : “ Both oils spread thin on small 
porcelain basins and exposed to a mcjderate or gentle heat,dried in about the 
same time, and the dried oils appeared equally firm.” The English w-as 
browner in colour ; but “ there is no apparent difierence by this experiment 
between the two in drying properties.” 

It would thus seem that either the Madras oils reported on by the 
London brokers was prepared indifferently, the seed not having been freed 
from the frequent adulterant—mustard seed—or that Madras Linseed yields 
a much inferior drying oil to that obtained from other parts of India. 

• ’Tzapore seed is reported to yield more oil and <)f a better quality than 
vT Eastern L)islricts of Bengal. It would thus appear highly prob- 

^ not only is while linseed quite different from the red, but that 

'k seed of certain tracts f)f India affords belter oil than that from 

other parts of . the country. It would thus seem desirable, as one of the 

towards the establishment of extensive oil mills in India, to have 
e exact properties of the oil of the various races of seed separately 
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and carefully prepared and tested. From the numerous reports that have 
appeared it would seem that the white linseed may expancf into a trade of 
considerable magnitude and that too even should it prove of less value as 
a drying oil. 

Price of Linseed Oil and Linseed Cake. 

The best oil sells (wholesale) in India from Ri-8-o to R1-12-0 per gallon 
for raw oilj and at Ri-io-o to R2 per gallon for boiled oil. The oil-cake is 
shipped to England for sale and is said to realise from £6 to £7 per ton 

For further particulars regarding the properties and uses of Linseed- 
cake see the Article Oils. 


INDIAN LINSEED OIL MILLS. 


The following passages from Mr. L. P. Barmah’s report may be here 
given. He describes three methods of (and the machinery used in) expres¬ 
sion of the oil 

“ (a) ATo/Zim.—T his consists principally, of a thick block of wood with a 
cavity in the centre, which receives the seeds, and a moveable rod which, 
with a few minor arrangements, is made to revolve in the cavity of the former 
piece and thus press against the seed; the oil which is thus expressed 
runs out through a spout. The cost of a medium-sized press of this de¬ 
scription is about R6, and the bullock required to work it can be had for 
R10 or Ri 2, It presses 7 seers linseed a day, working eight hours, or nearly 
5 maunds a month. It is attended to by women, on whom it devolves as 
one of their household duties ; but if worked by hired labour, a man on 2 
annas per diem would be required for every three presses, which amounts 
to Rp- 4. per month per press; the man would look after the bullocks too. 
Taking all the year round, the cost of feeding a press bullock amounts to 
Ro-i-'^* per day, or R2-5-6 per fnonth. 

“ The wear and tear of the press amounts to 5 annas per month. To 
these we may add interest at 6 per cent, on the capital invested in the 
manufacture of the kolhu and purchase of bullocks, amounting to a 
monthly expense of R0-1.4 nearly. Thus the total cost of working a kolhu 
per month, during which it will press 5 maunds seed, is R3-15-10 


Labour . . . . 

Feed'of bullocks 
Wear and tear of the press, 
loterest on capital . . 


R a. p. 

• • • • 0 I ^ o 

• • • • • ^ 5 ^ 

» • • • *^50 

• • « • *01^ 


3 '5- 


“Therefore, the cost of pressing 100 maunds seed by a native press 
amounts to R79-12-8.** 

“ {b) English Hand Press .—This was once used by a firm in Cawnpore, 
but finding it difficult to dispose of the cake and oil, the attempt was aban 
doned. The press consisted of two strong screws and a number of iron 
plates. The seed was ground by an English grinding mill, placed in a 
piece of gunny cloth and then put in between each pair of plates; when all 
the plates were thus occupied, a fire was created by burning coal on ther-vo 
sides and the screws tightened. The pressure assisted by heal expressed 
the oil, which ran down a channel into a reservoir where it collected. 
About Imaund of linseed was thus pr;essed at a time, each pressing taking 
an hour and a half and done by four coolies^ w'ho received Ro-2-6 for every 
pressing ; two of them worked the press and the other two covered the seed 
in gunny cloth and took rest. About 10 maunds of seed was thus pressed 
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per day of 12 hours by one of these presses. The cost of pressing 10 maunds 
of seed by each pre^s may ‘■herefore be taken R -i-g ; — 

H a. p. 


Labour employed, in grinding at 2 pice per maund of seed 
Ditto in pressing, at 24 annas per maund 

Coal worth 4 annas for every pressing . . . 

Gunny cloth renewed after every 10 or 12 pressings 


. o 5 o 

. 1 4 o 

,200 
. 1,0 o 


CIL 

MlUfl. 


Total ,490 


“ From the reservoir the oil was carried to the boiling*pan, where water 
was added to it in the proportion of 1 to 40, boiled for about an hour and a 
half, and then removed to a strainer. When the oil sufficiently cooled down 
it was put in canisters. About 32 maunds of oil could thus be boiled 
in a day.*' 

(c) English Steam Press,^lAr. L. P. Barmah gives particulars of 
an English steam press that was formerly established by Guru Prasad, a 
merchant in Cawnpore. About 100 maunds of seed could be pressed a day 
at a cost of R18-4-5, but wood, instead of coal, was employed, the cost of 
manufacture being (as afterwards shown in the correspondence on the subject) 
unnecessarily high. 

Mr. J. E, O’Conor, in the Statistical Tables for British India, showsthat 
there were in 1889-90 some seventy oil-mills and oil-wells in India. He does 
not mention, how'ever, the Gourepore Company, Limited, the only Indian 
mill that is believed to be exclusively devoted to Linseed, The writer under¬ 
stands that the Gourepore Company produce about 700 gallons of very 
superior oil daily, which enters into competition with imported oil, and finds 
a ready and profitable sale. In the official correspondence, towards which 
Mr. Lachman Parshad Barmah contributed the report laid under fre¬ 
quent contribution here, it was contended that oil-mills should, if possible, 
be in the future established near the seaport towns, lhat the railway 
charges in India w’ere more favourable to the carriage of seed th^n oil, hence 
the advantage of expressing the oil at the end instead of on the line of rail¬ 
way transport. The discussion that ensued seemed to proceed from the 
basis that the object in view should be the export of oil instead of oil-seed, 
thus leaving as much of the cake as possible in this coufitry, to improve the 
cattle and soil of the regions on wnich so exhausting a crop as linseed 
was systematically grown. The opponents of this idea of coastwise mills 
held that if once the seed was removed from the actual district of production, 
the cake would never find a market in India, as the cultivators could not 
afford to pay railway freight on its return. The oil hit[ierto produced in 
India has, however, found its best market in India itself,'the cake alone being 
exported. It would thus appear that when <if ever) extensive oil-mills, for 
the purpose of exporting oil to the American, Australian, and European 
markets, are established in India, the cake also will have to be exported, so 
that,except in the sense of opening out anew industry, a ne\0 field of labour 
and of investment of Indian capital, this country will not benefit any more 
^an it is now doing by the large market that it has established for its linseed. 
There would seem no good reason, however, why India should import any 
linseed oil. Mills should exist sufficient at least to meet the entire Indian 
market for the oil, for even if slightly inferior as a drying oil, this should be 
more than compensated for by a saving in price equivalent to the freight to 
Europe of the seed and the return charges in bringing the o'l to the shores 
of India. Many years will doubtless pass by before the Indian cultivators 
will realise that it is in their best interests to keep a largq proportion of the 
cake to feed their own cattle and manure the flax fields. 


L. 68 


76 


Dictionary of the Economic 


LINUM 

usitatissimum 


Indian Trade 


TRADE. 


Foreign, 

69 


Trans- 

’pontier. 



INDIAN TRADE IN LINSEED. 

Dr. Royle, some'thirty years ago, wrote: “The large exports of Lin¬ 
seed from India have frequently been mentioned. It is desirable, therefore, 
to give some of the details. By these we may observe, that though com- 
paratively a recent trade, the article is already known to other countries 
besides England. 1 he first exports of Linseed were made from Calcutta 
by Mr. Hodgkinson and were— 


In the year 

1832, 

to the extent of 10 

bushels 


•833 

ff 

2,163 

maunds 


>834 

ft 

2,826 

ff 


>837* 

ff 

32»327 

ff 

ft 

*839 

ff 

1,67,601 

ff 

ft 

1850 

ff 

7»65,496 

ff 


It has already been stated that no mention occurs in Milburn’s Onent- 
al Commerce of linseed, a fact that confirms Royle’s statement that 
the article began to be exported from India only about 1832. In the year 
1850-51, while Calcutta exported 765,496 maunds, valued at 815.30,902, 
Madras-exported 801 cwt., valued at 82,271, and Bombay, 50,112 cwt., 
valued at 81,70,539. But in the following year Bombay is shown to have 
exported 114,309 cwt„ and according to McCulloch’s Commercial Dic¬ 
tionary, Great Britain imported from all sources, during 1851, 630,471 cwt. 
of linseed, of which Russia furnished 417,950 cwt., the “ British Territories 
in the East Indies ” standing next in importance, viz,, 93,814 cwt. 

In the Annual Statement of the Trade and Navigation of British India 
with Foreign Countries for the year 1866-67, the value of the exports is 
shown to have been (for that year) 875,04,615. Along with gingelly, rape, 
and other oil-seeds, linseed was then subject to an export duty, and the 
amount of revenue thus realised on oil-seeds is shown to have been 
85,57.808. Ten years later (1876-77), the exports of linseed amounted 
to 5,614,617 cw't., valued at 83,01,54,374, the duty having been some years 
before removed. In i88t)-87 the exports amounted to 8,656,933 cwt., valued 
at 85,17,92,914 ; b'lst yearthey were 8,461,374 cwt., valued at 85,05,79,221. 
Comparing the averages for the quinquennial periods from 1873-74 to the 
present date, it will be found that the trade shovs‘s an increase of 224 per 
cent, in weight and 278 per cent, in value. But these figures exhibit the 
foreign exports only, though it may be said they very nearly convey an 
idea of the total value of the Indian transactions in linseed. They snow, 
at all events, that the trade has expanded from about 3 cwt. in 1832 to 
8,461,374 cwt. in 1888-89. may assume (for the purpose of demon¬ 

strating the full meaning of this expansion) that the Indian local demand 
has remained stationary during these years. To produce the extra amount 
demanded last year over that in 1832, the total area of linseed cultiva¬ 
tion in India must, at the lowest estimate, have increased by 4,230,682 

acrest 

If now we turn to the land or trans-frontier imports and exports, we find 
that, for the past three years, Nepal has exported to India (Bengal) on an 
average some 175,000 cwt. of linseed, valued at 889,20,000. The trans- 
frontier exports from India are unimportant, the major portion going to 
Ka^hm^r. 


• In Agri.-Horti. Soc. Jour, iox i8j^ 2, it is stated the exports from India i« 
1835-36 were, according to Mr. Bell of the Calcutta Custom House, 1,63,199 maund 
or 6,044 tons. 

t Estimated at 2 cwt. per, acre, a very low yield. According to Bombay crop ex 
periments the yield is variously stated ii’um 190 to 239 and 3601b an acre or, say, 3 cwt 
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The total amounts of linseed shown as carried by rail and river, 
were in i88 S-8 q said to have been 1.(4,08.389 maunds, valued at 
R4,35,19,349. The largest exporting province was Bengal with 54,05,056 
maunds, the bulk of which went 10 Calcutta to meet the foreign trade from 
that port. Next in importance as exporting were the North-West Pro¬ 
vinces and Oudh with 26,87,088 maunds, of which over 20,00,000 maunds 
also went to Calcutta. Bombay exported 7,55,052 maunds, of- which nearly 
the whole went to its port town to meet the Bombay f» reign exports. The 
Central Provinces, Berar, Rajputana, and Central India each exported 
nearly similar quantities and to the port town of Bombay. I'hus it w ill be 
seen that the foreign exports from Calcutta are drawn from the Bengal Pro¬ 
vince and ihe North-West Provinces; the total imports into Calcutta from 
all sources amounted in 1888-89 to 75,22,764 maunds, while those into 
Bombay came to 36,51.935. 

rhe supplies drawn by Calcutta and Bombay (the chief marts in the 
foreign trade) are also slightly augmented by the coastwise transactions, 
particularly in the case of Bombay For example, in the year 1888-89, Bom¬ 
bay received from Sind 1,794 cwt., valued at R 11,154; from Goa 32,878 
cwt., valued at R 1,97,736; from Cambay 3,037 cwt., valued at R 19,257 ; and 
from Kathiawar 129 cwt., valued at K783. It will thus be seen that the lin¬ 
ked exported from Bombay is drawn from Bombay Presidencv, Sind, the 
Central Provinces, Berar, Rajputana, Goa, and Kathiawar. The Panjdb 
produces very little linseed, but doubtless what it does yield finds its way to 
Calcutta along with that from the North-West Provinces. From the above 
review of the internal trade in linseed it may be admitted to have been 
^own that the most extensive areas of production are Bengal and the 
North-West Provinces. This idea is confirmed by an inspection of the 

total amount (8,461,374 cwt.) of the foreign exports, from 
which It will be seen that Bengal {i.e., Calcutta) exported 5,659,492 cwt.; 
Bombay 2,797,246 cwt.; Sind 675 cwt.; and Madras 3,961 cwt. Of these 
foreign exports the United Kingdom took 5,295,175 cwt., valued at 
*'3.06,36,195; hrance 1,375,689, valued at R88,39,664 ; the United States 
71^042 cwt., valued at 1^44,94,350; and Holland 524.223 cwt., valued 
at R32,19,603. The balance went to other countries, of which Belgium 
figures as highest, having taken 218,193 It will thus be seen that not 
only has tne Indian export trade in linseed increased during the past fifty 
years until it has assumed a gigantic form, but that the Kiiropean demand 
^ been the chief and only cause of this expansion. In 1851 (less than 
o y years ago) the total demand in Great Britain for linseed amounted 

o only 630,471 cwt., whereas last year India alone furnished the United 
•Mnedom with 5,295.175 cwt. 

Statistics cannot be obtained for the present or past Indian consump- 
ion of linseed, but it has certainly not materially increased during the past 
or y years, for no large and new industrial uses of linseed have been 
rought into existence—a statement abundantly proved by the fact that 
luie or no linseed oil is expressed in this country by the Natives. As 


j there is practically only one linseed oil-mill in India, 

j ® ®’lproduces is mainly, if not entirely, used up by exotic de- 
niv'P P®opl® of India use only the small quantity of linseed 

of 1 bouse paint employed by the well-to-do. The bulk 

e people of India have not now, nor apparently did they ever have, 
fir^ ‘rnportant use for linseed or linseed oil—a statement con- 

^ f want of definite historic evidence of cultivation between 
rern of present foreign trade in linseed and the classic 

literat ^ '^bat most writers accept as flax m Sanskrit 
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LiPPIA, Linn.; Gen. PL, //., 1142. 

[ 1463; Verbenace^ 

Lippia nodiflora, Rich.; FL Br. Ind., IV., 363; Wight, Ic., t. 

Syn.— Verbfna NODiFLORA, Linn.; V. capttata, Forsk. ; Blaikta no- 

DiFLORA, Cartn. ; ZaPANIA NOniFLORA, Lamk, ; LaNTANA SARMEN'* 
TOSA REPENS, ; PhYLA CHINENSIS, Louf. 

^tTTi,-^Bhui‘okra, Hind.; Ludra, N.-W, P.; Mokna, biikan, bakan, jal* 
nim, dried ^X^ni^gorakh mundi, Pb. ; Wakan, SiNO; Tan, Dec.; 
Raiolia. Bomb.; Ratoliyd, Mar. ^ Guz. ; Podutalei,^'AM.i Bokenakih 
Thl. ; Herimanadatta, S\nQ. \ Ko^/ttVa, Sans. 

References. — Dale. & Gibs., Bomb. FL, /p<?; Stewart, Pb. PI., j66 : Ains- 
lie. Mat. Ind., II., J/j; Dytnock, Mnt. Med. W. Ind., 2nd Ed., S 99 i 
Honigberger, Thirty-five Years in the Kast,II., 3 oo;S.Arjun, Bomb. 
Drugs, 10$; Murray, PI. and Drugs, Sind. 175; Atkinson, Him. Dist., 
3 ^Si tnd. Forester, XII., jg; Gaeetteers :^N.-W. P., /., 83 ; IV., Ixxvi. 

Habitat.—An evergreen undershrub, common in wet places through¬ 
out India and Ceylon,distributed to all tropical and warm-temperateregions. 

Medicine.—Ainslie writes: “The tender stales and leaves of this 
low-growing plant, which last are in a slight degree bitter, the native prac¬ 
titioners prescribe, when toasted, in cases of children’s indigestion, to 
the .^xtent of two ounces in infusion, twice daily ; it is also ordered as a 
drink for women after lying-in.*’ Stewart states that it is considered 
cooling by the natives of the Panjdb, but in the lime of Honigberger it 
appears to have been regarded as of very little medicinal value. He writes : 

“ The natives know the plant, but very seldom use it.” He himself con¬ 
sidered it valuable in “ Ischury, stoppage of the bowels, and pain in the 
knee-joint.” Dymock states that it is used in Bombay as a demulcent in 
cases of gonorrhoea. 

Liqueurs, see Spirits, Vol. VI. 

LIQUIDAMBAR, Linn,; Gen, PL, I,, 66g, 

\ 

Liquidambar Alting^ia, BL; see Altingia excelsa, NoronUa; Vol. 

I., 201. 

L« orientalis, Miller ; DC,, Proar., XVI, 158 / Hamamklidk^. 

Liquid Storax, Liquidambar, Rose Malloks. 

Syn.— Liquidambar imberbe, 

Vcrn.— Sildras, meih-stla, ndgorigond. Hind. ; Silha, silaras, Beng. ; 
Sitdras, salajet, usturuk. Bomb.; Si7ar<i5<z, M\r. ; Meih-sila, seldras, 
Guz. / Neri-arishippdl, Tam.; Shild^rasam. Vbl. ; Rasamalla, Malay.; 
Nantayu, Burm. ; Kasamalla, Malays, ; Silhnka, Sans. ; Miah-Siiyelah,' 
usteruck, meati-lubani, salajet, meah, sillarus, cotter mija, Arab./ 
Meih-sila, asle-lubnt, Pers. 

References.— Gamble, Man. Timb., 174; Ainslie, Mat. Ind., /.. 405; 
0 *Shaughnessy, Beng, Dispens., 255, 6^0; Moodeen Sheriff, Supp. 
Pharm. Ind., ibg • U. C. Dutt. Mat. Med. Hind., 166, 3 t 8 • Dymock, 
Mat Med. W. Ind., 2nd Ed., 3 j 3 ; D. Hanbury, in Pharm. Jour., XVI., 
417,461; XXII., 436 ; Fliick. & Hanb., Pharmacog., 271; U. S. Dispens., 
tSth Ed., 1373, 1686; Bent, dr Trim., Med. PL, T07; S. Arjun, Bomb, 
Drugs, f 3 o; Year Book Pharm., T'^74, 2g3; Birdwood, Bomb. Pr., 8r; 
Balfour, Cvclop., //., 72t ; Smith, Die., 247 ; Ind. Forester, II., 181, 408 ; 

X., 435- 

Habitat. —“ A handsome, umbraceous tree, resembling a plane, grow¬ 
ing to the height of 30 to 40 feet or more, and forming forests in the ex¬ 
treme south-western part of Asia Minor. In this region the tree occurs in 
the district of Singhala, near Melasso, about Budrum (the ancient Hali¬ 
carnassus), and Monghla, also near Giova and Ulld in the Gulf of Giova, 
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and lastly near Marmorizza and Isgengak opposite Rhodes.** “The 
tree is not known to ctow in Cyprus, Candia, Rhodes, Kos, or indeed in 
any of the islands of tfie Mediterranean*’ {Hanbu^y). 

Medicine. —L lOuiD STORAX has long formed an important article of 
medicine in this country ; indeed, FlUckiger & Hanbury state that as early 
as the first century it was exported by the Red Sea to India. For many cen¬ 
turies it has been, and still continues to be, an important article of export 
from Bombay to China. Hanbury!s investigations have proved tliat the 
solid storax of the ancients, which W'as derived from Styrax officinale, 
Linn.f and was always scarce and valuable, has, in modern times, entirely 
disappeared from commerce, and has been replaced by the balsam now 
under consideration. 

The method of extraction and preparation is described by Hanbury 
as follows :—“ The extraction of Liquid Storax is carried on in the forests 
oi the south-west of Asia Minor, chiefly by a tribe of I'urcomans called 
Yuruks. The process has been described on the authority of Maltass 
and McCraith of Smyrna, an,d of Campbell, British Consul at Rhodes. The 
outer bark is said to be first removed from the trunk of the tree and rejected: 
the inner is then scraped off with a peculiar iron knife or scraper, and 
thrown into pits until a sufficient quantity has been collected. It is then 
boiled with water in a large copper, by which process the resin is separated, 
so that it can be skimmed off. This seems to be performed with sea water ; 

of sodium can therefore be extracted from the drug. The 
boiled bark is put into hair bags, and squeezed under a rude lev-er, hot 
water being added to assist in the separation of the resin, or, as it is termed, 
yogh, j.e., ‘oil.* Maltass states that the bark is pressed in the first in- 

and afterwards treated with hot water. In either case the 
'iroducts obtained are the opaque, grey, semi-fluid resin known as Liquid 
Jlorax, and the fragrant cakes of foliaceous brown bark, once common, but 
now rare in European Pharmacy, called “ Cortex I hymiamatis.** 

Description. —The balsam is a soft, viscid resin, usually of the con¬ 
sistence of honey, heavier than water, and greyish-brown in colour. It 

hwater which by long standing rises to the surface. When 
eated it becomes dark brown and transparent; when spread out in a 
m layer, it partially dries but does not lose its stickiness. When free from 

alcohol, spirit of wine, chloroform, ether, glacial acetic 
> » bisulphide of carbon, and most of the essential oils. It possesses 
P easant balsamic smell when old, but when recent, has an unpleasant 
and^aro naphthalin. Its taste is sharply pungent, burning, 

dr ^**®^*^*^ Composition. —For an account of the composition of this 
.. u being of Indian origin, need not be fully discussed in 

& ^ referred to the exhaustive description in FlUckiger 

nrm ® standard work. It may be mentioned, however, that the 

• constituents are s/yro/, a colourless, volatile, liquid h}drocarbon; 
yracin, a crystalline solid ; cinnamic acid; a rcstn^ and an essential oil. 
sarn Storax is a stimulant expectorant like the Bal- 

Tolu, and Benzoin, but except as a constituent of the Com- 
j! “ Imcture of Benzoin, is. at the present day, little prescribed in Euro- 
and*h**^ Locally applied it is stimulant, antiseptic, and disinfectant, 

_t.. been much a.dvocat^ of late years as an application for scabies and 
int#> Por this purpose it is mixed with olive or linseed oil. It is 

knn^n property of the drug appears to have been 

tion f ^ Sanskrit writers, by whom it was considered “useful in affec- 
Bv M° K throat, copious perspiration, and skin diseases ** {U. C. Dutt). 
y uhammadan physicians it is esteemed as a tonic, resolvent, suppura- 
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1 hus Dymock writes : “ It is prescribed as a pec- 
to strengthen all the viscera ; applied externally it is 

cnf^f^rt ? it comes in 

K-f '' application to swellings, and in Bombay is much 

blht inflamed part being smeared with it, and bound up 

oifs^ leaves It IS also largely used in perfuming medicinal 

h-^sh.^n yields a very similar risin. which 

r said to equal, in its medicinal properties, that now under con- 
sideration Waring, however, wrote in Hiarmacopaia of Induu that he 
had tried it as an expectorant without satisfactorv results, and that, as far 
as his experience went, it appeared to be of little value medicinally. 

. f il, f returned separately in the statistical tables 

of imports, the total trade in the article cannot be specified. Dymock 

states, however, that the imports into Bombay in 1881-82 amounted to 262 
cwt. from the Red Sea ports, and valued (<16,154. It is probable that a 
considerable proportion was re-exported to China. 

Liquorice, see Glycyn-hiza glabra, Linn.; Vol. III., 512. 

Liquors, see Malt Liquors, p. 124. ; also Spirits, Vol. VI. 

Litharge, see Lead, Vol. IV.. 602, 

LITHOGRAPHIC STONt^o. 

Lithographic Stones, Geoi. of Ind„ III, {Ecm.omic, Ball), 556. 

References.-PA. Prod., 45; Balfour, Cyclop. Jnd..JI., 

T\' * w' 11.y 38; Adm. Pep , C. Prov., So. 

Distribution. Stones suitable for lithographic purposes are at present 

almost entirely imported from Europe and are sold by weight at high 

prices. An indigenous stone of this description is a great desideratum 

since most nati^vc printing is by lithograph. This fact, combined with the 

high price of European stones, led to trials being made of Indian material 
soon after the introduction of lithography in 1822. Stones with the neces- 
^ry qualities, however, are not of wide distribution • and since most of the 
limestones in India belonged to the more or less altered series of tran¬ 
sition rocks, they were found to be hard, splintery, and difficult to dress 
and polish. They have accordingly proved only fitted for rou^h w'ork 
and, as Ball wTites, “ The fact that they are not used, at least to any ap¬ 
preciable extent, while high prices continue to be paid for European siones, 
is the strongest argument against their being of any substantial value.” 

I he following are enumerated by Ball as the localities from which 

lithographic stones are said to have been obtained in India :_ 

BelUry, Karnul. Guntur, and Masiilipatam. The best ap¬ 
pear to have been derived from the metamorphosed limestone of the Karnul 

district, but even these are harder, more splintery, and less tractable than 
European stone. 

The limestones of the Lower Vindhyan series early attracted 

attention, but are net sufficiently pure and homogeneous to he depend¬ 
ed on. 

Re-wnh.-U i8.i3 small samples from Burwa were sent to the Asiatic 
Lithographic press and were favourably reported on, but further research 
appears to have proved them to be unsatisfactory. 

Central Provinces.—Sxones of a serviceable kind have been found in 
Katpur, and were at one time used in the jail press of that district 

Rdjputona.San writes: ** Of all the suggested substitutes of indige¬ 
nous stone for that imported, a yellow limestone obtained in the Jesalmir 
otate appears to have been of greatest promise ” Attention was first drawn 
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to it, about sixty years ago, by Captain Boileau in Gleanings in Science, 

I., and the Indian Reviev), III. He stated that it was not suited for fine 

chalk drawings, but could be used for all other purposes with the ordi- 

nary materials. The chief point dwelt upon is the method of polishing 

which it was found necessary to adopt. The stone, being hard, brittle, 

and semi-KTystalline, could not be polished with the ordinary sleek stone 

and pumice, but rubbers of lac and corundum, coarse, then medium, then 

fine, followed by polishing with calcined peroxide of tin, w'ere found to pro¬ 
duce good results. ^ 


elongata 


DISTRIBU- 

TION. 


Bombay.-^The limestones of the Kaladgi and Bhima series have been 
tried, but nave failed to give rise to a demand. 

Panjdb. —Baden Powell writes : Some kinds of native stone are in 
use, but the European are always preferred for the finer kinds of work, 
and where gfreat sharpness of delineation is required in the print.’* 

Ball, in summing up the remarks from which the above has been con¬ 
densed, writes : It would seem, judging from the'geology, that in the Salt- 

Cutch, there are better chances of finding a limestone suit- 
able for the purpose than anyw'here else in India.” ■ It I'nay be mentioned 
that the ^st European stones are obtained in quarries in the oolitic rocks 
ot oolenhofen near Munich, and in Pappenheim on the Danube. A per- 
fect stone is compact and homogeneous, free from veins, flaws or spots 
and of an even grey or drab colour, * 


Bombay. 

87 

PanJab. 
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LITHOSPERMUM, Linn. ; Gen. Pf If 860. 

t ‘iu [BoRAGINEiE. 

Lithospermum officinale, Linn.; Fl. Dr. Ind., IV,, lys ; 

—Magarospermum officinale, Dine. 

— ^^Q(is‘^Lubis/irmun, Hind. 

References^ JH, Him. Bot., /., 304; Slewari, Boi. Tour in 
tiazara, &e.,tn Jour. Agri.-Hort. Soe. of Jnd. {Old Series). XIV'6- 

Del. Com., po; O'Shaughnessy, Beng. Dispens\ 
„ 4^1: Balfour, Cyclop., JI., ’328. 

.Habitat. An erect undershrub or herb, frequent in Kashmir at altitudes 
ot 5,000 to 8,000 feet. 

Medicine.—O’Shaughnessy writes : ** The SEEDSare long, very white, 

and like small stones or pearls, on which account they have been popularly 
used as a remedy for stone,” ^ pu.any 

Litmus.—A blue dye, prepared chiefly in Holland from the orchil-yieldine- 
lichen Roccella tinctoria; see Lichens, Vol. IV., 636. 
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LITS.^EA, Xfzw. / Gen. ^Pl., III., 161. 

_ • ^ genus of evergre«n, rarely deciduous, trees or shrubs,'which com- 
thp native of I ropical and Eastern Asia, Australasia, and 

i, Pacific Islands ; rare in Africa and America. Of these 65 are indigenous 

Ceylon. The economic inforn^ation rclatinjj to'lhis genus has 
Tetranth '^®tailed by Indian writers under the names of various species of 

Litsaea elongata, Wall.;-Fl. Dr. i„d., V., i6s; Laurine^. 

Sy^--UAPHNID1UM ELONGATUM, / TetKANTHERA SIKKIMKNSIS. 

Ateissn., in part. 

Vem. Paieli, pnalay, phusri, Nhp. ; Pkamlet, Lepcha. 

References'.- Gamble, Man. Timb., 312 ; List of Trees, Shrubs, &c., of 
^ .f^mhng,6s. * ^ 

small tree, native of the Subtropical and Tcm- 

Garhwdi to Bhutan, also of the Khasia mountains 
at altitudes from 5.000 to 6,000 feet. 

6 
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w-trurtore of the Wood. —Gamble describes Ddphnidium elongatmn, 
Nee^ which has been reduced to this species in the Flora of British India, 
as a large evergreen tree.*' It is possible, therefore, that the following 
description of the wood, and the vernacular names above enumerated, may 
in reality belong to another species. According to Gamble the timber is 
yellow, turning olive-grey on exposure, moderately hard, even-grained, 
weight ^^4 to 41a oer cubic foot, A very pretty wood, worthy of attention; 
used for building, chiefly as planking.** 

Litsaea grandis, Wall.; FI. Br. Ind., V.., 162, 

TeTRANTHERA GRANDIS, Meissn. ; PoLYADENIA GRANDIS, Nefs. 

Reference.—A'Mr#, For. FI. Burnt,, //., 

Habitat.-“An evergreen tree, from 20 to 40 feet in height, not uncom¬ 
mon in tropical forests all over Pegu, Martaban, and Upper Tenasserim; 
found also in Penang, Malacca, and Singapore. 

Structure of the Wood.—“ Yellow with a beautiful lustre, rather heavy, 
close-grained, very soft, a fine fancy wood** {/Cure}, 


L. polyantha,/ FI. Br, Ind., K., 162. 

blTS^A MONOPBTALA, ; TeTRANTHERA MONOPETALA,. / 

I . MACROPHYLLA, Wall.; T. ALNOIDES, MtO. ; T. FRUTICOSA and VER- 

t^icillata, Ham. ; ? T. semecarpifolia. Wall. ; T. hbxantha, Sieb. ; 

ToMElf PUBESCENS, Willd. 

V^rn.—Af^dft, gwa, singraf, sangran, marda, kat marra, kakuri, kerauli, 

^^atmoTta, papria, katmedh, kari, rand-kari. Hind. ; Bara 
kukur chita, Beng. ; rojo, Santal ; Sualu, A^sau; Huara, Kachar ; 
Batmanti, kadmero, Nepal ; Suphut, Lrpcha ; But, mugasong, Micur; 
Bolbek, Garo; Mendah, kari, kjera, toska, leja, Gond. ; Leinja, 
Kurku; Randkorri, katnUdh,Ox3iiH ; Rian, gwd, harein, hzj\i^meda 
^krt, Pb.j Ranamba, Mar.; Nara mamudt, nara, Tbl. : Ungdung, 

Buru. 

References. Roxb., Fl.Jnd., Ed, C.B.C., 7 *? 5 ; BrandU, For. Fl.,3iiO., t, 
^ * Kurt, For. FI. Butm., II., 209 / Gamble, Man. Timb., 3 io ; Sten/art, 
Fb. PI., jS8 ; Campbell, Ec. Prod. Chutia Nagpur, No. 8447 ; Elliot, FI. 
Andhr., 129 ; Ainslie, Mat. Ind., II., 2Z7 ; Drury, U. PI., 421 Cooke, 
ws and Oilseeds, 80} Indian Forester, V.,2i2; VI., 239 , ^ot, 3 i 6 ; 
VIII.* S27 : Gazetteer, Mysore and Coorg, I., 66 . 

Habitat.—An evergreen bush or small tree, from 20 to 40 feet in height, 
met with from the Panjib and the Salt Range along the foot of the Hima¬ 
laya on which it ascends to 3,000 feet, eastwards to Assam and Burma, and 
southwards to the Satpura Range and Coromandel; distributed to Java 
and China. 


Oil.—The SEEDS yield an oil, used in the manufactur'? of candles, also 
medicinally for ointmenls. 

Medicine.—Ainslie writes ; “The bark is mildly astringent, and has 
a considerable degree of balsamic sweetness.'* “ it is used by the hill 
people in the cure of diarrhoea.*’ Stewart writes : “The bark, with that 
of Tetranthera Roxburghii, Nees (Litsaea sebifera, Pers., var. proper), 
is officinal, being considered stimulant, and after being bruised, applied, 
fresh or dry, to contusions, and sometimes mixed with milk and made into 
a plaster.** Campbell confirms the above, wTiting : ** The powdered bark 
is applied to the body for pains arising from blows or bruises, or from hard 
work ; it is also applied to fractures in animals.** The seeds yield an oil 
which is used medicinally. The medicinal properties above enumerated 
are very similar to those of the better known, and more largely employed, 
L. sebifera, Pers., the vernacular names for which also strongly resemble— 
and, indeed, in certain dialects are identical with—those of this species. 

Structure of the Wood.—Olive-grey, soft, not durable, soon attacKcd by 
* insects, weight 38ft per cubic foot, used for agricultural implements {fjdmbl€)e 
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Domestic.—The leaves are used in Assam to feed the muga silk¬ 
worms (Antheraea assAniei, Westw.); they have a cinnamon-like smell 
when bruised ” (Gamble). 

Litsaca salicifolia, jRoxb. / FL Br, Ind., V., i6y. 

Syn.— Tetranthera salioeolia, Poxh. ; T. glauca. Wall. ; T. lauri- 

POLIA, Poxb. t T. ATTENUATA, Wall.; T. LANCE.CFOLIA, (laNCI- 

POLtA, Kure.) T. SALICIFOLIA and SALIGNA, Herb. lnd:OT. H.f. & T. 

WtTn.— Sampat, Nep. ; Digilatiy MicHi ; Diglotti, sum, Assam ; Cheng- 
pkisoi^ Kachar« 

References.— Man, Timh.f 3 io ; Trees, Shrubs, &c., of Darjiling, 
d5 ; Kure, For. FI. Burm., 11 ., 3 ijO; Indian Forester, V., 212; Agri.-Hort. 
Soc. of Ind., Jour. (Old Series), VI., 29 ; Kill., 3 g 6 , 3 pSf, 401, 411. 

Habitat.—An evergreen bush or small tree, of Northern and Eastern 
India, from Oudh and Nepdl to Sikkim (ascending to 6,000 feet), met with 
also in Assam, Hengal, Chittagong, and Pegu. 

The Flora of British India contains a description of six varieties, 
which, however, need not be enumerated here, as only one, var. ellip- 
soidea, is reported as possessing economic value. 

Domestic.—The leaves are employed, like those of L, polyantha, to 
feed the muga silkworm in Assam. 

L, sebifera, Pers., var. sebifera proper ; FI. Br. Ind., V„ 158. 

Syn.-LiTs^A sebifera and tetranthera, Pers.; L. multiflora, 
Blume; L. chinensis, Lamk, ; Tetranthera lauripolia, multi¬ 
flora, racbmoso-umbellata, and Roxburghii, Blume ; T. lauri¬ 
polia,/’ Jacq. ; T. Roxburghii, ; T. capitata, Poxb. • 

I. apetala, Poxb.; Tomex tetranthera and sf.bifera, Willd. : 

OEBIPERA GLUTINOSA, Lour.; LaURUS INVOLUCRATA, Koenig.: Ga|A 
NIPELLI, Jones. A > J 

This species is divided into three varieties in the Flora of British India 

t^a., 1, sebifera proper, 2, glabraria, and 3, tomentosa. Of these only 

the hrst, of which the synonyms have been above detailed, is of economic 
value. 

ntedh, menda, hzrV^maidd-lakrt, Hind.; 
Kukur chxta, ratun, garur, bark ^maidddakri, Beng. ; Supp-itnyok. 
Lepcha; Garbijaur, stngrauf,. U.-VI. P,; Medk, 0 \jDV\i Medtfak 
chandna, gwd, ridn, medachob, hdLT'k.t^mdda-lokri, maidasak, Pb. ; Men- 

bark=»yT/aida-/a*r», Us . y / ts ^ chiekana ,' Bomb.; bark = 
Goa \ Maidd-lakadi, Mar.; h^xV^Maida-lakti, mushaippe-yetti, 
Pishxn-pattai, 1 am. ; Narra alagi, nara mamidi, meda, Tel. ; Ong-tong 

ung-dung, ungdungnet, Burm.; Maghdse-hindi, Arab.; bark 

Pers. 

Reference. — FI. Ind., Ed. C.B.C., 734, 73 s; Brandis, For. FI., J/p • 
Far, FL Burm.^ //., 2g8 ; Gamble^ Man. Timb.. 3/0 ; Thwaites En 
Ceylon PI., 255; Stexvart, Pb. PL, 188; Elliot, FL Andhr., 114,' 120'- 
Campbell, Ec. Prod. Chuiia Nagpur, No. ^21 ; O'Shaughnessy, Beng 

Moodeen Sheriff, Supp. Pharm. Ind., 243 : Dymock. Mot. 
w 7 ' Ed.,671; Murray, PL and Drugs, Sind, m ; Irvine, 

Mat. Med., Patna, 64; Honxgberger, Thirty-five Years in the East 11 
3 S 7 / Baden Powell, Pb. Pr., 374, ^00; Atkinson, Him. Dist.,^16, 7?/’ 
Bxriiv)Md,bomb. Vr., 74; Cooke, Oils and Oilseeds, 79 : Agri.-H,rt Soc 
Jour. (Old Senes): ~ 1 V., SeL, 260; X., 3 j ; Kill., 3 i 8 , Stg ; 

Ml., 204; VI., 2^9, 

HabiUt.—An evergreen tree of very variable habit, foliage, and inflores- 
Cenw, widely distributed throughout the hotfer parts of India. 

Fi^e.—M. Dumaine states that the red roots are employed as a paper 
material, and also for making a strong siring in Hazaribagh (Agri.-Hort 
^oc. of Ind. Jour. (New Series), /., 7/). 
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Oil.—An oil, obtained from the fruit, is employed in China and 
Java in the manufacture of candles. Baden Powell states that " it is used 
to make ointment and candles,’* but does not mention whether the latter 
observation refers to the Panjdb or not. No Indian author confirms his 
statement, and it appears probable that the greasy exudation is, in this 
country, utilised only medicinally. 

Medicine.—The feebly balsamic, mucilaginous bark is one of the best 
known and most popular of native drugs. Dymock states that it does not 
appear to have been mentioned by Sanskrit writers, and is only briefly 
noticed in Muhammadan works. He considers it probable that the drug 
has been adopted by Muhammadan physicians in India as a substitute 
for an Arabian drug, called Maghath, the botanical source of which is un- 

it is largely employed as a demulcent and 
mild astringent m diarrhoea and dysentery. According to Irvine it is also 
esteemed as an aphrodisiac in Patna. Fresh ground, it is used either dry, 
or triturated in water or milk, as an emollient application to bruises and 
as a styptic dressing for wounds. It is also supposed to be anodyne,* and 
to act as a local antidote to the bites of venomous animals. 

The OIL from the berries is used in rheumatism; the leaves are mu¬ 
cilaginous and have a pleasant odour of cinnamon. 

Structi^e of the Wood.—** Greyish-brown, or olive-grey, moderately 
hard,.shining, close and even-grained, seasons well, is durable and not 
attacked by insects. A fine wood, worth notice ’* {Gamble), 

Litsaea umbrosa, Nees ; FI. Br. M., V., 779. 

Syn. —LITS.BA CONSIMILIS, TeTRADENIA UMBROSA and CONSIMILlS 

Tetranthera umbrosa. Wall. ; T. fallens, Don. 

Vem. — Nep. ; Chira, chir-chira, Kumaonj Kanwnl {a), Hlbora 
Sara, jhatela, chtrara chxrchtra, N.-W. P.; Chirudi, chindi, chilotu 
rauli, shalanglu, charkd, Pb. 

References.— Bramiis, For. FI.,382; Gamble, Man. Timb., 3 fi’ Trees, 

Shrubs, &c.y of Darjiling, 6$: Stewart, Pb. PL, iS8; Cooke!Oil and 
Oilseeds, 55. 

Habitat.—A small tree met with on the Temperate and Sub-tropical 
■Himalaya from Kashmir to Sikkim, at altitudes of 3,000 to 7,000 feet, also 
on the KhAsia mountains from 5,000 to 6,000 feet; distributed to Munni- 
pur. 

Oil.—A considerable amount of confusion appears to exist in the litera¬ 
ture of Indian Economic Botany regarding an oil-yielding Litsaea. Stewart 
described an undetermined species in his Panjdb Plants as bearing an 
oil-yielding fruit. Brandis gives the same vernacular Panjdb names for 
the species now under consideration, as those enumerated by Stewart for 
his undetermined species, and states that the fruit yields an oil used for 
burning. He, however, unites L. zeylanica, Nees, with L. consimilis, Nees, 
and L. umbrosa, Nees, as one species, which appears to have led Gamble 
to rnake the mistake of stating that the first mentioned species also yields 
an oil used for burning. The writer can find no other reference to an oil 
obtained from L, zeylanica. and it appears probable that Gamble has 
inadvertently over-looked the fact that Brandis, though uniting the spe¬ 
cif, has been careful to describe the oil as obtained only from L. consi- 
milis. Similarly Gamble, in his list of vernacular names for L. zeylanica 
(which he agrees with the Flora of British India in considering distinct), 
has enumerated the Panjabi and North-Western Provinces names of L. 
umbrosa. In this he is evidently mistaken, since L. zeylanica does not 
^ccur north of the Konkan. 

Structure of the Wood.—** Yellow, moderately hard, close-grained, 
weiglit 43lbper cubic foot; a good wood ** {Gamble), 
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\_1844, 184s. 

Litsaea zeylanica, Jnd.y V., iy8; Wights ij2, 

Syn. — LitS/Ka oblonga, Nees ; L. striolata, Blume; L. foliosa, Nees; 
L. FURFURACBA, Nees; L. scrobiculata, Meissrt.; L. tkinervia, 
7 uss.; Tetradenia cEYLANtCA. FURFURACEA and FOLIOSA, Nees; 
TETRANTHERA FOLIOSA, PULCHERRIMA {itt part) and FURFURACEA, 

Wall. ; Laurus Cassia, Linn.; L. involucrata, Vahl,'; L. zbylanica, 
Herm. 

Vern.— Nilghiris; DaTsal kunindtiy Sino. 

References. — Brandis, For. FI., 382 ; Kura, For. FI. Burm., II, 3 o 6 : Bed~ 
dome, FI. Syiv., t. 294 ; Gamble, Man. Timb., 3 ir ; Fh-waites, En. Ceylon 
PL, 257; Dalz. & Gibs., Bomb. FI., 223 ; Lisbon, U. PI. Bomb., ii 3 ; 
Gaaetteer: — Bombay, X V., 441 ; Ind. Forester, II, 23 ; 111 ., 204. 

Habitat-—A small tree with variable foliage, met with in Bhutan, the 
Khasia mountains, Sylhet, Chittagong, Pegu, Tenasserim (ascending to 
7,000 feet), and Martaban, also on the Western Coast from the ko^kan 
southwards, and from Quilor .0 7,000 feet in altitude on the Nilfehiris ; 
distributed to Ceylon, Penang, Malacca, Java, and Sumatra. 

Oil.—See remarks under the preceding species. 

Structure of the Wood.—“Reddish-white, with darker heartwood, 
moderately hard, growth slow, weight 36 to 3Slb per cubic foot** {Gamble). 

In Southern India it is used, according to Beddome, “ for house-build¬ 
ing purposes, planks, rafters, &c., being straight-grained and tough.*’ | 

LIVERWORTS. 

Liverworts, Mitten, Iiidian Hepaiiccc, in Jour. Linn. 80c V., 8g- 

[128; Bailton, Bot. Med. Crypto., $^' 55 ' 

The Liverworts or Hepatic® constitute a group of the non-vascuiar 
Cryptogams, allied to the Mosses. They are cosmopolitan in range, but [ 
exist m greatest number in moist cool climates. Consequently, though they 
are to be found in nearly all moist parts of India, their number and relativ - 
importance in the vegetation increase from the plains to the temperate 
regions of the hills, and the Alpine Himalaya. But few are of any eco¬ 
nomic value, and, so far as the writer is aware, none are used n any way 
in India. 

The following are the species that have be^^n considered useful , 

Marchantia polymorpha, Linn.; Mitten, in Jour. Linn. Soc., V., 12$. [ 

One of the commonest of liverworts; found on the North-Western Hima- , 
lava from Jamu to Sikkim, between the altitudes of 6,000 and 14,000 feet. ] 
This species has been vaunted, more than any other, as a remedy for affec- | 
tions of the liver. It has also been described as a valuable medicine in ■ 
certain chronic skin affections, phthisis, and anasarca. j 

Fegatella conica, Corda ; Mitten, 126, 

Occurs in the North-Western Himdlaya and Western Tibet, between 
7 »t>oo and 10,000 feet. At one time a decoction of this liverwort was held 
m high repute as a remedy for calculous complaints, and as a diuretic. 
Certain species of Jungermanoia have had antiscorbutic and antisyphilitic 
properties ascribed to them, due to the iodine contained in their fronds, and 
members of the genera Riccia and Anthoceros have also been considered of 
medicinal value. 

From the gradual disuse into which these remedies have fallen, how¬ 
ever, it would appear that the properties assigned to them were all more or 
ess fanciful. The supposed action of many species in diseases of the 
liver may probably have arisen from a belief in the “theory of signa¬ 
tures.** If so, it is all the more remarkable that they are not, and ap¬ 
parently never have been, employed in Indian medicine, in the more remote 
days of which this theory held such an important position, 1 
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LIVISTONA^ Br., Gin. PL, ///„ 

T ^ ^ PP » xxiii, / Palmje. 

Livistona Jenkmsiana, Griff,^ Palms of Brit India, 128, PL 226 

Htqn-myluk4u,^^^u! porbong, Lepcha ; 

%*• S^S; Gamble, Man. Timb., 41S ; 

Hab.tet.-A palm 20 to 30 feet in height, with a thick, round crown. 
DiTtHct" ^ throughout Assam, but most plentiful in theNowgong 

Domestic, &c.—Griffith writes: “Major Jenkins tells me that ‘ this 
palm IS an indispensable accompaniment of every native g-entleman’s house, 
but in some parts it is rare and the trees are then of great value.' I cannot 
call to my recollection having ever seen a Toko tree undoubtedly wild. 
7 he LEAVES are in universal use throughout Assam for covering the 
tops of doolees (palanqueens). and the roofs of boats, also for making the 
pjxuhar hats, or rather umbrella-hats [jhapees) of the Assamese. For 
all these purposes the leaves are admirably adapted by their lightness, 
toughness, and durability. 1 he leaves are similarly employed by the 
Lepchas for thatching and umbrellas. ^ 

L. speciosa, Kurz ; For. FI. Burm.^ //., ^26. 

Vem.— Thau, Magh.; Tawtan,B\jRM. 

R^erences.—A^r0, Ind Jour As. Soc. Beng., xliii.; FL Burm., //.. 
204 ;Gamole, Man. Ttmb.p 418. ^ 

HabiUt,—An evergreen lofty palm, frequent m the tropical forests of 
Chittagong, the eastern and southern slopes of the Pegu Yomah and 
Upper Tenasserim. 

Domestic.—Gamble states that the leaves of this soecies are sometimes 
used for thatching in Chittagong instead of those of Licuala. 

Lizards, see Reptiles, Vol. VI., Pt. I. 

LOBELIA, Linn.; Gen. PL, //., 5^/. 

^ of herbs or shrubs which comprises about 300 species, natives, for 

the most part, of America and South Africa. Fifteen are indigenous to 
India. One American species. L. inflata, Linn., is of interest, since the dried 
floN^nngherb constitutes the Lobelia of medicine. This drug is much used 
in European practice as an expectorant, and to depress the respiratory centre 
and relax the brorichial muscles in asthma and whooping cough. In full doses 
It IS diaphoretic, diuretic, and emetic, but is too powerful and dangerous an 
agent to be esteemed for these properties. The drug is officinal in the Phar¬ 
macopeia of India, and is imported from America, through Europe, in com¬ 
pressed, oblong, recUngular packages. 

- - . [IlLf t. 13s; Campanulace.®. 

Lobelia nicotianaefolia, Ifeyne ; Ft. Br. Ind., III., 42y: Wight, 

Syn.— Rapuntium nicotianaefolium; Presl. 

Var., trichandra, — L. trichandra, Wight. 

Vem.— Deonal, bokenal, dhaval, dawal. Bomb.; Ras~ni, SiNG. 

References. — Roxb., FI., Ind., Ed. C.B.C., 170 ; Thwaites, En. Ceylon 
PI., 170 ; Dale. & Qibs., Bomb. FI., t 33 ; O'Shaugnessy, Beng. Dis- 
pens., 424; Dymock, Mat. Med., W. Ind., 2nd Ed., 4^ ; S. Arjun, 
Bomb. Drugs, Sr i Li'iboa, U. PI. Bomb., 26$; Caxetteers '.—Mysore & 
Coorg,!., $6; Ill., 17 f Bombay, XV., 436 . 

Habitat.—An erect herb met with in Malabar, on the Gh 4 ts from 
Bombay to Travancore at altitudes of 3,000 to 7,000 feet, and in Ceylon. 

Medicine.—This species is said by Roxburgh to have been first de¬ 
scribed by Heyne, who found it near Bangalore. Little appears to be known 
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LODOICEA 

Sechellarum 


regarding its medicinal properties, but the statement is made in the Indian 

that an infusion of the LEAVES is antispasmodic. The dry 

HERB and SEEDS are said to be extremely acrid, and according to DymoCk 

the dust of the former irritates the throat and nostrils like tobacco. Lisboa 

states that the seeds contain an acro-narcotic poison, and that they are said 

to be preferred to Datura as a poison, when rapid effect is desired. No 

mention is made of the plant in native medical works, indeed it would 

appear to be more widely known as a poison, than esteemed as a drug. 

Domestic.—Qraham states that the dried hollow stales are sold in the 

b^ir at Mahableshwar, and are used as Koluri horns (called panisd in the 

Konkan), for collecting herds of cattle and for scaring wolves. According 

to Gibson the Mahratta name deonal is probably given to the plant in 

allusion to the stems being similarly used as reeds for incantations 
{Dymock), 

Lobelia trizon^,Poxb. ; FI, Br, Ind., ///., 423 ; Wight, Ic., t, nyo, 

TRIANGULATA, Roxb. ; L. STIPULARIS, Roth, ;.L. CKATIOLOIDES, 
Roxb ,; L. SP., Griff. 

Vera.— C/uiuriV arak, SantaL. 

References.— FL Jnd., Kd. C. B.C., ryo; Dale. Gibs., Bomb. FI., 
^33 (excl. syrt.) : Campbell, Ec. Frod., Chutia Naf;t>ur, No<i. 98 S 4 , 

pAdp/ Gazetteers:—Bombay, XV., 436 ; N .-W. P., IV., Ixxiii., X., 3J2. 
Habitat. —An annual herb, common in the Deccan and Ceylon from 
the sea level to 6,000 feet, found also in Assam, Bengal, and Burma. 

Food. — Campbell states that the leaves are eaten as a pot-herb in 
Chutia Nagpur. 

Locusts, see Insects, Vol. IV.,,470; also Pests, Vol. VI. 

Lodh Bark, see Symplocos racemosa, Roxb.; Styrace^e ; Vol. VI. 

LODOICEA, Lahill, ; Gen. PL, III., 

I ^ ^ [7fd; Palm«. 

LOQotcea Sechellarum, Comm, Lahill,, Bot. Mag,, 2^34, 3, 6, 
The Sea Cocoanut; The Double Cocoanut ; Cocos df. Mer, Fr. 

Garyd-kd-ndriyal, HiNp. ; Daryd-kd-ndrel, Urc. ; Jdhari-naraL 
Bomb, j Kadal-rengdy, Tam. ; Samudrapu-tenkdya, Tel. ; KataFtenna 
^^^y^~nu-ijariyal, Guz. ; Mudu-pol, SiNG. ; Fenle-on-^i, Uukm. *. 
Utdie narikaylum, Saks. ; Ndrjtle-bahri, AHAh .; NiirgUv-buhri, Peks. * 

— Brandis, For. FI.,S 4 S} Ainslie, Mat. Ind., II., 126; Moodeen 
^f^xff, Supp. Pharm, Ind., 169; Dymock, Mai. Med.W. hui., 2n‘i 
00* ^ 9 ^ • Arjun, Bomb. Drugs, ; Year Book Pharm., iftyn, 
268 ; nifdwood. Bomb. Pr., 93; Royle, Fib. PI., 124 : Balfour, Cyclop., 
734 ; Treasury of Bot., 21 ., 692 ; Ind. Forester, Vl., 240. 
naoitat. A tall palm, with a distinctly annulated stem and a crown of 

large leaves, met with in two or three rocky islands of the 
ej^chelle group, north-east of Madagascar. It bears very large fruit, 
takes several years to attain maturity, and often becomes from 40 to 

50fl) m weight. ^ ^ 

prior to the discovery of the Seychelles the fruit 
found floating in the Indian Ocean, and washed ashore by the 
of was known and valued in India. Strange accounts of the origin 

fruit were naturally prevalent, such as that it was pro- 
1 ^ ^me submarine planL From this belief, and from the fact that it 
and ^ found when washed ashore, it obtained its many popular Asiatic 
European names, all of which have the same meaning —sea-cocoantit. 

. marvellous medicinal properties were ascribed to these nuts by 
physicians, both European and Asiatic, and they were consequently 
at high prices. Now-a-days, however, these properties have been 
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The Sea-Cocoanut; Rye Grass. 


recognised as fanciful and dependent solely on the rarity of the fruit. It 
IS consequently no longer valued by Europeans, but Dymock informs 
us that It IS still in great repute among the Arabs and natives of India as 
a tonic, preservative, and alexipharmie. Alnslle states that in his time the 
Vytxans occasionally prescribed the kf.rnel, given in woman’s milk, in cases 
fever, the dose being “ a quarter of a pagoda weight twice daily,” 
and adds, It is also reputed antiscorbutic and antivenereal.” Dymock 
mentions that in Bombay it is prescribed as a tonic and febrifuge in com¬ 
bination with Lignum colubrinum (the small branches of Strychnos 
colubruia, Linn.). The special opinions below quoted show that it is also 
reputed to possess several other properties 

Special Opinions,— § Daryoii-naryal \s corrupted in Bombav into 
Jehari^naryal, which means ‘ poisonous cocoanut,’ and is beIieved''to be 
so by the common people. It is, however, non-poisonous, and is commonly 
given to children, mixed with the root of nux vomica, for colic. It seems to 
act m^hanically, like Bismuth” (Assistant Surgeon S. Arjun Ravat, 
L.M., Girgauvt, Bombay). ‘Mt is given by natives, rubbed up with 
water, to check diarrhoea and vomiting, especially in cholera’^ (As- 
sistant Surgeon Bhagwan Das, Rawal Ptndi, Panjdb). “The ‘water’ of 
the green fruit or its soft kernel is believed to be antibilious and antacid 
when taken after meals. The ripe fruit is also used similarly but is at the 
same time-purgative (Assistant Surgeon Bolly Chund Sen, Calcutta). 

Food.—When unripe the inside of the fruit containing a transparent iel- 
ly-hke ^bstance is eaten, but when ripe it becomes horny and useles.*; *or 
load. The crown of the palm is also said to be eaten in the Seychelles. 

UoraestiC.—The hard black shbll is. in India, carved into ornaments 
and IS also used for /amirs’ drinking cups. The down attached to the young 
leaves serves for stuffing mattresses and pillows, the ribs of the canes and 
FIBRES of the petiole are.used in making baskets, and the young palms are 
also employed in basket-making. ^ ^ ^ 

Trade -Dymock writes “ The nuts are now an article of export from 

the Seychelles, hundreds of them may be seen at Port Victoria, Mah^, 

whither ^ey are brought from the island of Praslin. Value in Bombay 

Ripper a for the dry kernel. Entire nuts fetch Ri to R2 each according 
to their size. 

Logwood, see Haematoxylon campechianum, Linn.; Vol. IV., 198. 

FOLIUM, Lmn.; Gen, Pl.y 1202. 

5Peci«^mnfini/^f^ according toBentham.cornprises two or three 

«ad!^ the globe. The members may be 

the soikelets ^ fh ^ ° the tribe Horde^e by the position of 

facing the as to have their margins 

Lolium perenne, Lmn.Du/hie, Fodder Grasses of North India, M./ 

^-RENNIAL Ray or Rye Grass. [GRAMiNEiE. 

^itch.. Bot. Afgh. Del. Com., 126; Vori Muller, Select Plants, 

and Temporary Pastures, 49; Stehler and 
fOy, fy Forage Pl.^ 20; Rep. of Experimental Farm, Madras, 

Habitat — p! ^Ep-fiart. Soc. of India {Nero Series), V. {Sel.), 5 p. 

fv'riirrinrt' • ^ Europe, Northern Africa, and Western Asia, 

1C I*. • * and Alpine Himalaya up loan altitude of 

tivafAd ae ’ known of all grasses, is extensively cul- 

fnr lau.n ?rass, and for hay, and is almost universally selected 

'^^"^ties occur in cultivation. ^ 

^ 71 *?*^* / his grass, though not perennial on all soils, nor under 

conditions, is, according to Sutton, fully entitled to the name by 
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which it has been known since i6ii, the date of the earliest book on agri¬ 
culture in which it is mentioned. 

It thrives best in moist and rich loams and clay, but if the sup¬ 
ply of moisture be adequate, can also be grown on loamy sands, as well as 
on calcareous and marly soils. On rich drained soil it is a success, but on 
heaths, dry sands, and parched soils, it does not grow well. As a general 
rule, it requires stiffness as well as moisture in the soil, and can be grown 
even on the heaviest clays, provided they are drained. One of the best 
features of the grass as an Indian fodder is the fact that if the soil be 
fairly compact, drought has little effect upon its vitality. Thus in a dry 
year in Europe or Australia it has been observed to persist while other 
grasses have succumbed. 

The crop is more benefited than that of any other grass by the applica¬ 
tion of liquid manure and is also acted on very beneficially by irrigation, 
provided that the land be also well drained. Experiments in Europe 
have proved the maximum yield to be obtained in the year after sowing, 
the totaf of three cuttings from one acre being 9,3oofi) of hay. The first cut¬ 
ting is the best. Drs. Stebler & Schroter state that one acre of ground 
requires 55Bi of seed, containing 71 per cent. (=384Ib) of pure and ger- 
minating grains. The same authors write : “ For agricultural purposes 
perennial rye-grass is rarelv sown alone. It may occupy about 80 per 
cent, of a mixture w'ith white clover. Such a mixture forms the excellent 
pastures on the alluvial lands of North Germany. If for mowing 
much lower percentages should be used, especially when the soil is stiff. 
About 20 per cent, may be used for mixing with clovers to form ‘clover 
grass.* For temporary grass meadows the amount should not exceed 10 
per cent, j if permanence is important, 5 per cent, should rarely be exceed¬ 
ed. On a good soil, it should never be entirely absent from any mixture, 
because of its rapid and dense growth ** {Stebler and Scfirbtcr, Best 
Pla n ts). 

This grass has been introduced into Australia, has spread rapidly, and 
seems likely to become one of the most important of the pasture grasses in 
many parts of the country. Thus Baron F. von Mueller writes : “ Rye 
grass stands the dry heat of Austcalian summers fairly well. It is likely to 
spr^d gradually over the whole of the Australian continent, and to play 
an important part in pasture, except in the hottest desert-tracts. It is one 
of the best grasses to endure traffic on roads or paths, particularly on soil 
not altogether light, and is also one of the few among important grasses 
which can be sown at any season in mild climes/* 

Fodder.—Though the productive and nutritive powers of the Rye grass 
are considerably less than those of other meadow hays, its valuable 
drought-resisting qualities, and its property of rapid growth, render it a 
most valuable fodder, and one that appears likely to be worthy of extend¬ 
ed trial in India, 

According to Wolff, 100 parts of the hay contain 79*2 of organic 
matter, consisting of albumen io*2. fibre 30*2, non-nitrogenous extractives 

361, and fat 2'y, giving a ratio of nitrogenous to non-nitrogenous nutri¬ 
ment of I : 7*3. 

Though an excellent fodder and pasture grass, it has been said at 
times to produce disease in animals fed entirely on it. Thus F. von Mueller 
writes Sheep should not be continuallykept on rye-grass pasture, as 
they may become subject to fits similar to those produced by L. temu- 
leutum, possibly due to the grass getting' ergotised or otherwise diseased 
as many observers assert.** 

From available records it would appear that the introduction of this 
grass into India has only been attempted, on at all a large scale, in 
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tt"tldaiel'parm ^‘ f" 

that during a couTse of vefrs it K^ 'r " P^^ible 

the North-Western Provinces a^d^Panid^mi^hr^^^ Attempts made in 

If... ..4 p™H.rr;.t^r„vts •" »< 

Th«'•«"" »/ ^. IM.. 

?ii-‘jritzr “'“■' '' "■ 

***i*n“& %^%o7“u of N..JV. Ind., A 4 ; 

Die., ,s,; GazetteXN.-w'p IV llctr^’k' 'Ht 

P., 1870, 179. r.,tv., ixxxi X., 321 ! Sel. Rec., N.-W. 

wav”ide‘t‘^'V’nH cultivation, also occasionally met with as a 

North-West Provln^rt^nd fhe^'p ’ ‘^e plains and hills of the 

and Western Asia, has been found \n M H a Europe 

°““Me^c^e.-The AuTtralia.'"“’ 

Greeks and Romans, but^Lve netTr^ fncient 

modern Pharmacooceia Th^nlanf ; officinal in India, nor in any 

occurring as a weed of cultivation itc^ place only because, 

to be deleterious mav be fonnH* which are generally supposed 

cer^U y. mixed with those of wheat or other - 

oerfectlv hea^fl?^ 'nvestigations have proved that the darnel grains are if 

ditions, or in certain of ^ ‘hese con- 

a powerful Kastrolnt^ inar* T «ct as 

the cerebro?S svrtem have a marked effect on 

ears, confusion of si.^L HTr'?™'^"'''"®^ headache, giddiness, ringing in the 

severe nervous svmotom. 1"’’.^°"''“ PacaWsis, and even delth, with 

North-West Pro>nncM for iRrt" report of the Chemical Examiner in the 
following the us^of whnlr several examples of acro-narcotic poisoning, 
r<»nnrf r£.« ^ use ot wheat mixed with darnel, are cited. The writer of the 

fied by sifdnT"it throulh'’^- ''><ely to contain the grain should be puri- 
retain the wheat which are small enough to 

isei^'ec: r/;.f 

LONICERA, G^n. Pl.^ Ii.^ j, 

natives^oTt^he Temoera^tL which compri<;es about 8o species, 

Ot th^se 2 t are lla '*nd bub-Alpine re-ions of the Northern Hemisphere 
L oerirlV™ are small shrubs found in the Hi Slav^ 

- honey.ucUIe,^a latfve^^f 

members of the eenus are^aL«^^ climber. Several other 

on^ »a..s Of hoo-r^rfonr4-.-t ' 

Lonicera alpigena n.Br. J„d., ///., Capr.pouac.*. 

L. OXYPHYLLA, Srigw. 
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LONICERA 

quinquelocularis. 


Structure of the Wood.—Moderately hard, used for firewood. 

Lonicera angustifolia, Wall; FI Br. Ind., III., /j. 

^^TtX.-^MUhiga^ jinjru, pilru^ philku, geang, Pb. 

References. — Brandis, For. FI., 255; Gamble, Man. Timb., 2171 Ste-wart, 
Pb. Pl., ii 3 i Atkinson, Him. Dist., 3 ii. 

Habitat.—A small shrub of the Temperate Himalaya from Kashmir 
and Kumaon to Sikkim, found between 6,000 and 12,000 feet. 

Food. —It flowers in May to June, and produces a small, red, sweet 
pRUiT, which is eaten. 

Structure of the Wood.—White, close-grained, hard, weight 60ft per 
cubic foot {Gamble). 

L. glauca, H.f. T.,- FI. Br. Ind., III., ii. 

Vern. — Shingtik, shea, skewa, Pb. 

References.— Pb. PI., 113. 

Habitet.—A dense, wiry undershrub found in the Temperate North- 
West Himalaya and Tibet, between the altitudes of 12,000 and 16,000 feet. 

Medicine.—Stewart states that, in certain parts of Laddk, the seeds are i 
given to horses for colic. 

L. hypoleuca, Done.; FI. Br. Ind., Ill, 14. 

Syn. — Lonicera elliptica, Royle. 

Vera. Kharmo, kodi, xhiko. rapesho, Pb. ; Sperdi, gurdmdh, Afg. 

For. FI., 256 ; Gamble^ Man. Timb., 2i6; Stewarts 
Fo* FL, 114; Atkinson, Him. Dist., 3 f/; Rf*yU, IIL, 236. 

Habitat.—A low shrub of the arid tracts of the North-Western Him4- 

8,000 to 10,000 feet; lately found by Mr. Lace in 
Ziarat, South Afghanistan, at an altitude of 8,000 feet. ' 

^odd^r.^The leaves are said by Stewart to be eaten by goats in the 
Panjab, and by Mr. Lace to be considered, in South Afghanistan, a eood 
fodder for camels, goats, and sheep. 

L. quinquelocularis, Hardwicke ; FI. Br. Ind., ///., 14. 

The Himalayan Honey-suckle. 

Syn. Lonicera DiVERsiFOLiA, Wall.; L. Royleana, Wall. 

•. kukri, bhat kukra, cheraya, kurmali, Kumaon • Ttta bateri 

Kashmir ; Phut, bakhru, khum, sdi, dendrd, kliunti, kraunti 
takla,Bbang,raBbam,bijgdi,iaTlangei, adei, Pb. ; Jarlangai, gurdBdh 

References.— FI. Ind., Ed. C.B.C., tSt / Brandis, For. FI., see . 

Gamble, Man. Timb., 216; Stewart, Pb. PI., ha; Jour. Bot. Tout in 
Haeara, &c.,A^ri.-Hart. Soc. of India, Jour, {old Series), XIV. re ^7 • 
^tchison, FI. Kuram Valley, 65 ; Baden Powell. Pb. Pr., SS4; Atkinson 
Him. Oist., j//; Gaaetteers: — Ban^^u, 23 i Dera Ismail Khan iQ** 
Ind. Forester, XIII., 68. * 

Habitat.—A pubescent shrub of the Temperate Himalaya from Kash¬ 
mir to Kumdon, between 4,000 and 12,000 feet, also found in the Sulimin 

Trans-Indus Panjdb, and Southern Afph^nistin. 

Fibre.—Aitchison writes in his Kuram Vnlley Flora, “ It sheds the ex- 
ernal layers of its bark in long fibrous strips, resembling coarse hemp- 
nore; this is collected and employed as rope, but has little or no strength 
only suitable for stuffing mattresses and such purposes.** * 

Structure of the Wood. —White, with a brown centre, verv hard and 
aose-gramed, weight 52^ per cubic foot, used only for fire-wood {Gamble) 

mforms the writer that jt is employed by the Pathans of 
outhern Afghdnistdn for making food utensils, handles to tools, ploughs 
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Fodder.—The leaves are used as fodder for cattle {Stewart), 

Lonicera rupicola, H.f et T.; FL Br, Ind., III., ij. 

References.—Dutkie, Note on Trees and Shrubs of N.^E. Kumdon, in 

Indian Forester, XI., 3 . 

A small rigid shrub met with in Tibet, the north of Sikkim 

and Kumaon. 

Domestic &C.-. Mr. Duthie writes. “Plentiful in Bijins, forming near 
Kutti magnificent hedges between cultivated fields. 

LOPHOPETALUM, Wight; Gen. PI,, I.,'362. 
Lophopetalum Wallichii, Awrz; Fl, Br. Ind., /., 6/5; Celastrine.®. 

Yfrn,^ Mondaing, m&ndain, knnazo^ta-lu, Burm.; Toung-hmayo, kwn. 
References^-—ATwra, For. FL Burm., /., 255; in Jour. As. Soc. Beng., 
. . f° 72 ,pt. II., 2gg Gamble, Man. Timb., 86; Indian Forester, VIII., 416. 
^ large glabrous tree, common in the open and more especi¬ 
ally in the Eng forests all over Pegu and Martaban, down to I'enasserim 
{Kurz). 

Medicine.—According to Major Ford the bark, root, and fruit are 
used in the Andaman Islands as a febrifuge. 

Structure of the Wood.--“Pale, turning pale-brown, finely and rather 
loose-grained, hard, rather light, the annual rings very narrow, the heart- 
wood brown. Recommended for furniture** {Kurz). Major Ford states 
that it is used in the Andamans for making writing-boards. 

[ EJ., ifS. 

L, Wightia.num, Am./ FL Br. Ind,, I., Sxj ; Wight, Ic., /. 162; 

Vem.—BalpaU, Kan. 

References. — Gamble, Man. Timb , 86; Bedd., PL Sylv., t. J4S ; Anal. 
Gen., Ixv.; Dale, tlf Gibs., Bomb. FL, 4S; Lisboa, Useful Bl, Bomb., 
49; Gazetteer-. — Bomb., XV., 43o ; Balfour, Cyclop., II., 740. 

Habitat. —A large evergreen tree of the Western Coast from the Kon- 
kan to Cape Comorin. 

Structure of the Wood.—Reddish-grey, moderately hard, close-grained, 
weight 28 to 291b per cubic foot {Gamble). It is much esteemed by the 
natives of South Kanara, where it is used for house-building. 

Loquat.— -The fruit of Eriobotrya japonica, Lindl,; Vol. Ill,, 257. 

LORANTHUS, Linn.; Gen.PL,IIL,20f. 

A genus of parasitic evergreen shrubs, which comprises about 350 species, of 
which 58 are known to be natives of India. Several attack and severely injure 
Mrtain trees. The majority of the species are called in Hindustani, AjcrA 

in Nepalese, Badanike in Telegu, and Khyee-poung \u Burmese. 

[ /. J 02 / LORANTHACEiE. 

Loranthus long’iflorus, Desr.; FI. Br. Ind., V., 214/ Wight, Ic., 

Syn. —L. BicoLOR, Roxb.; L. Kcenigianus, Agardh. / L. Wightianus, 
Wall.; L. IMBRICATUS and L. lineatus, Edgew. 

Var.-rfalcata, Kurz; L. falcatus, Linn.; L. Wightianus, Wall 

{in part). 

Var. — amplexifolia, Th-w.; L amplrxifolius, DC.; L. amplei:i- 

CAULIS, Wall 

Var.—pubescens. 

Vem— Banda, HiND.j Bura^manda, ? bara^manda, Brng.; Banda, 
Santal; A.jeru, Nepal; Lepcha j Patha, Banda; Kaurak, 

Bhil ; Panda, amnt, pnrand. pand, banda, Pb, ; Banda, C. P. ; Vanda, 

• }^ VanAo ^ CTuz.; Yelinga ^ wndinika , velaga badnnika , badanike ^ 
vajn , ippa wajna , Tel. ; Khycc - paung , BuKM. ; Vanda , vanua , vriksha - 
dam , vrikshabhaksha , vriksharitha , Sa.ns. 
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(y. Murray^) 


LUCULIA 

gratissima. 


References. — Roxb., FI. Ind., Ed. C.B.C.^ 184, 3 oi ; Brandis, For. FL, 
397; Kut 0, For. FI. Burnt., IJ, 321 , 32 ^; Gamble, Man. Timb., 320 ; 
Thwaites, En. Ceylon PL, i34; Grah., Cat. Bomb. PL, 86; Dale. & 
Gibs., Bomb. FL, iiO; Stewart, Ph. PL, JI2; Elliot, Flora Andhrica, 
ig, t88, jgo; DC. Prodr., IV.. 804; Campbell, Ec. Prod., Chutia Nag’- 
pur. No. 9810i Atkinson, Him. Dist., 3 / 6 ; McCann, Dyes and Tans, 
Beng., 160, 161, 166 ; For. Ad. Rep. Ch. Nagpur, 188^, 33 ; Gaeetteers :— 
Bombay, XV., 442; N.-W. P., IV., Ixxvii.; Ind. Forester, /., 3 oo, 3 oJ ; 
VI., 238 ; VII., !8o; VIII., J27, 370 , 404 ! X., 3 o 9 , 325 : XII., App., 20 
Habitat.—A common shrub of the Temperate and Tropical Himalaya, 
at altitudes from 3,000 to 7,500 feet, extending from Jamu to Bhutan, also 
found in the Gangetic Plains from Oudh eastwards to Assam, and south¬ 
wards to Travancore, Ceylon, and Malacca. The varieties falcata, Kurs., 
and pubescens, are confined to Western India and Ceylon. 

The plant occurs as a parasite principally on trees of the following ge¬ 
nera—Acacia, Bassia, Bauhinia, Buchanania, Diospyros, Ficus, Mallo- 
tns, Mangifera, Melia, Moms, Pninus, Pyrus, Quercus, and Rottlera, 
but may also be found on others. Like other members of the genus its 
seeds are surrounded by a viscid substance which passes uninjured through 
the intestines of birds, and enables it to obtain a firm attachment to a branch 
on which it mav happen to be dropped. Dr. Bidie, commenting on the 
ravages caused by this parasite in the Nilghiri plantations, on the Apricot, 
Pear, Peach, and Australian Black-wood (Acacia melanoxylon, R. Br.), 
writes : “ One or more large branches gets so covered with Lorantbus that 
the whole, or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of starvation down to the trunk. Branch after 
branch perishes in this way, and at length the tree, bereft of its foliage, and 
robbed of its sap, dies down to the root.” It is to be regretted that there 
is apparently no means of getting rid of these destructive parasites;—excision 1 
is said to be useless; indeed, in the report from which the above passage 
is quoted. Dr. Bidie recommended discontinuing the plantations of Acacia 
meianoxylon, because the parasite rendered the timber worthless, save for 
firewood, and no means could be found of arresting its ravages. 

Tan,—The woor>, prepared as follow'S, is largely used as a finishing 
tan-stuff in order to render leather soft: — The leaves are stripped from 
the shrub, and the slicks, laid together on a hide or mat, are bruised by 
two or three persons beating them with the musal or gomal (an iron rim- 
m^ wooden pestle used for pounding grain in an ulkey). After the 
skin has been subjected to the action of various tanning materials, and the 

f >rocess of preservation is complete, it is roughly cleaned, sewed up into the 
orm of a bag, and hung upon a tripod. The bruised wood is then placed 
inside, and the skin is filled with water. It is allowed to remain in this 
state for a couple of days, and the process is then completed by rubbing one 
side or other with kliari salt {McCann). 

Domestic, dfcc.—Accordingto Birdwood the bark, of var. falcata is used 
m Kanara as a substitute for betel-nut. 

Lotus, see Nymphzea pubescens, Willd. 

Lox 3 , bark, see Cinchona officinalis, Hook ; Vol. II., 300. 

Lucerne, see Medicago sativa, Linn. ; p. 

LUCULIA, S-vueel; Gen. Pi., II., 43^ 

Luculia gratissima, Sweet ; FI. Br. Ind,III., 36; Rubiace^. 

Syn.— Cinchona gratissima. Wall.; Mus&«nda Luculia, Ham. 

Vem. — Dotoari, Nbp.; Simhrangrip, LepCha. 

References.— Kure,For. FL Burm., II.,ti ; Gamble, Man. Timb., 218 ; 
List of Trees ^c., of Darjeeling, 47. 
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Habitat.—A spreading shrub of the Temperate Himalaya from Nep 4 I 
to Bhotin, at altitudes from 4 000 to 6,000 feet, distributed to the Ava 
Hills. 

Dye.—Gamble states that the leaves are used in dyeing, alone or 
mixed with those of Hedjotis capiteilata, Wall. 

Domestic.—The handsome, pink, long-tubed flowers are much worn by 
the Paharias and Lepchas {Gamble). 

LUFFA, Linn. ; Gen. PU^ /., 822. 

A g’enns of climbing plants, which comprises ten species, natives of the 
warmer regions of the Old World, and lone indigenous in America. Of these 
four or five are truly wild in India. 

Luffd R.cutang'ula, Roxh.; Fl. Br. Tnd.^ //,, 612 ! CucuRBiTACEiE, 

Syn. CucoMis acotangulus, Wall. var. amara may, for convenience 
of description, be considered separately. 

Vem. — Toraiy jin^a^ turiy HtND.; Jhingdy jingo, Bbng.; Janhi, Uriya; 
Pnror jhingOy SantaL; Ramtoroi, NepaL; Puichenggahy Mal. (S.P.) ; 
Kdli’taroiy satpatiya, Bundel. ; Taroi, kdh taroi. toraiy safpatiya. 
jajinga. N,-W. P. ; Torid, Kumaon; Gharur gundoliy Kahgkk i Kali 
toriy turdiyjhingayp^. ; Turiy SiND ; C. P. ,* TuraiySirolOy go'tsali, 

jingo. Bomb.; Shirnla. Mar.; Turin, ghisoda, Guz, ; Turai, Dec.; 
Pikunkaiy Tam.; Burkai, hira-kaya, Tfl. ; Hirdkdyi, Kan.; Djinji, 
Malay. ; Tha-bwot-kha-wai, thapwot, BuRM. ; Jhingdka, Sans. ; Khiydr, 
Pers. 

References.—F/./«rf., Ed. C.B.C,, 698 ; Voigt, Mart. Sub. Cal., 

S6 : Strwarty Pb. PL, 98 ; DC., Origin Cult. PL, 271 ; Mason, Burma and 
its People, 471, 747 ! Elliot, Flora Andh., 27 ; O'Shaughnessy, Beng. 
DLpens.y 3 $^; V. C. Dutt, Mat. Med. Hind., 3 oi; S. Arjun, Bomb. 
Drugs, S 9 * 203 ; Murray, PL and Drugs, Sind, 40 ; Baden Powell, Pb. 
Pr., 348} Atkinson, Him. Dist., 700; Econ. Prod. N.~W. P., V., 6; 
Drury, U. PL, 382 ; Duthie & Fuller, Field and Garden Crops', Pt. II., 
60, PL Ixii. ; Lisboa, U. PL Bomb., IS8; Birdwood, Bomb. Pr., 158; 
Rovle, III. Him. Bot., 219; Cooke, Oils and Oilseeds, 5S; Stocks, Rep. on 
Sind : Agri.-Hort. Soc. of Ind., Trans., IV., 104 ; VII., 64, 66; Journ. 
(Old Series), IV., 202; Ind. Forester, IX., 201; Gaoetteers: — Orissa, 
II., 180, App. VI. ; Bombay, VIII., i 83 ; N.^W. P.% I., 8t; IV., Ixxii; 
Settle. Repts.: — Chanda, Kumaon, App. 33 , 82 ; Kdngra, 2$, 28, 

Habitat.— Met with in North-West India, Sikkim, Assam, and Eastern 
Bengal ; distributed to Ceylon and Malaya; it is also cultivated in most 
parts of India. 

Cultivation. —The fruit, for which the plant is grown, is produced 
during the rainy season. Sowings should be made from March to the be¬ 
ginning of June. Rich soil should, if possible, be selected, and the seed 
sown in lines 5 feet apart. When the young plants are about 4 inches high, 
supports should be given for them to climo on. Until the rains begin the 
first sowings should be regularly watered. Two sowings—one early, the 
other late—will keep up a supply from July till October [Ind Forest., IX., 
20i). No information of a trustworthy nature can be given regarding the 
area occupied by the crop. 

Oil.—The SEEDS of this species like those of most other Cucurbita- 
ceous plants yield an oil. No definite information exists regarding the 
quantity obtainable, nature, or properties of this oil, but it is presumably 
similar to the more important commercial oils obtained from the melon, &c. 

Medicine.—The seeds possess emetic and purgative properties, but to 
a much less marked degree than those of the variety amara. Dr. Emerson 
states that the leaves are used locally in splenitis, hsemorrhoids, and lep¬ 
rosy. Aitchison writes, '*the root is used in medicine.” 

Special Opinion. — § “The juice of the fresh leaves is dropped into 
the eyes of children in granular conjunctivitis, also to prevent the lids 
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adhering at night from excessive meibomian secretion ** {Honorary Sur~ 
geon P. Kinslev. Chtcarole^ Ganjam^ Madras), 

Food.—The fruit is highly esteemed by Natives, and is much eaten 
by them, either in curries or dressed witn clarified butter. When half 
grown it is one of the best indigenous Indian vegetables, and when peeled, 
boiled, and dressed with butter, pepper, and salt is very palatable. When 
fully developed it is about a foot long, but if allowed to grow logger than 4 
inches it rapidly deteriorates in quality, and becomes useless for the table. 

Domestic.—Dr. Stewart, CuttacK, reports that the fibrous coat of the 
mature capsule of this and the succeeding variety, forms a cheap and 
efficient flesh brush. 

Luffa acutang:ula, Roxh,; var, amara; Fl. Br. Ind,, //., 61$. 

Syn. —L. AMARA, Roxb. ; L. Plukbnetiana, DC.; Momordica tubi- 

FI.ORA, Wall. 

Vem •— Karvi^turi, karwitarui. Hind.; Ghoshd'latdf tiio~jhingd, tito- 
torai, tito^dhundul, Beng. ; Kerula* (Atkins.), N -W. P. ; Karvi-turdi. 
Dec.; Kadu-sirola,^kadu‘dorkaf Bomb.; Kadu^Sodakd, Mar.; Pe^irk~ 
kantf Tam.; Adavi^biray chddu’btrat verri-bira, sendu-tir-kai^ Tel.; 
Koshdtakit Sans. 

References.— Fl. Ind., Ed. C.B.C., 699; Voigt, Hort.Sub. Cal., 
57 ; Elliot, Flora Andhr., 10, 3 S, 3 ? ; U. C. Dutt, Mat. Med. Hind , 3 os ; 
Dymock, Mat. Med. W. Ind., 2nd Ed., 342 ; S. Arjun. Bomb. Drugs, 59; 
Atkinson, Ec. Prod., N.-W. P., Pt. V., 6 ; Drury, U. PI., 282 ; Lisboa, U. 
PI. Bomb., 158; Balfour, Cyclop., II., 746; Agri.-Hort. Soc. of Ind., 
Trans., II., 110 ; VII., 64, 66 ; four. {Old Series), 309. 

Habitat.—Met with all over India, especially on the western side. 

Medicine.—Roxburgh appears to have been the first European writer!© 
notice the medicinal properties of this gourd. He writes : “ Every part 
of the plant is remarkably bitter, the fruit is violently cathdrtic and emetic. 
The JUICE of the roasted young fruit is applied to the temples by Natives 
to cure headache. The ripe seeds, either in infusion or substance, are used 
by them to vomit and purge.*' In the Pharmacopeeia of India the 
plant is described as bitter, tonic, and diuretic, but, from the vernacular 
names there given, vis,, kerula and binddl, it appears that the gourd 
meant may in reality be Momordica Charantia {See note to vernacular 
terms). Dymock writes The leaves are bitter, the fruit less so; the 
former in Bombay are used as an external application to sores in cattle. 
In dog-bite the pulp of the fruit is given with water; it causes vomiting 
and purging. The juice is applied in different kinds of bites, and the 
f ^ ^Irnit IS used as a snuff in jaundice. I'he root with equal parts 
01 josund root ** (Hibiscus rosa-sinensis, Lmn.) “and Hemidesmus is given 
with milk, cummin and sugar in gonorrhcea. *’ From the following interest¬ 
ing note by Moodeen SheriCT it would appear that the seeds, if carefully 
prepared and administered, are of considerable value as a specific for dy¬ 
sentery. Should this prove to be correct, the drug would be a cheap, 
easily obtained, and most valuable substitute for Ipecacuanha. In any 

case, the method below recommended seems worthy of attention and careful 
trial. ’’ 

Special Opinions. —§ ** The mature and dry seeds of both Luffa 
acutang^la and L. amara are emetics, but the action of the former 
iiTegular and uncertain. In some cases, they act in twenty to 
thirty-five grain doses pretty satisfactorily; but in others, they either do not 
act at all, or act violently and continue to produce vomiting for many hours. 

Moodeen Sheriff remarks: Karbld or Kerula is the name assigned to this 

plant m some ^ks, but is correctly the name of Momordica Charantia, both in 
Hindustani and Bengali.** 
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On tl^ other hand, the action of the seeds of L. amara is very sure, safe, 
and efficient in the same or somewhat smaller doses. The Hindu oracti- 
t.oners are aware that the fruit of L. amara is emetic, but they do not 
know what particular part of it possesses that property They use it, seed«= 
and all, in infusioi.. One entire fruit, generally of middle size, is bruised 
and infused m some cold water at night, and the liquid is strained 
through and administered in the morning. The action of this draught is 
generally very irregular, uncertain, and often accompanied by griping and 
IS. therefore, very unsatisfactory. I have used the different parts of the 
fruit of this plant separately, and found the emetic property to reside in 
the kernel or cotyledons of the seeds. The seeds are daVk-brown, oblong 
or oval, flat rough with minute elevated dots, margin turned, and only 
distinct at the base. The length of the seeds varies from one-third to half 
an inch and the breadth, from three to five lines ; the kernel is albuminous, 
greenish-white. very bitter and oily. The kernel of the seeds is the best, 
and forms the only vegetable emetic in India which is equal to Ipecacuanha 
in the same quantity. In smaller doses, it is expectorant and also demul¬ 
cent, owing to its containing albumen and oil. In addition to the above 
properties, it has a great control over dysentery. I have used this drug 
and also Ipecacuanha, separately, in several cases, in the same manner 
and doses, and found it to be at least quite equal to the latter. The dose 
of the kernel as an emetic is from twenty to thirty grains ; as a nauseant, 
from eleven to fifteen grains ; and as demulcent and expectorant from five 
to ten ^ains. When the kernel is rubbed and mixed with water it forms 
3- greenish-white emulsion, which is the only form in which 1 have yet used 
W\{Honorary Surgeon Moodeen Sheriff, Khan Bohadur, G. M. Af. C., 
Triplicane, Madtns), 

Domestic.—The dried fibrous rind is used by the natives in certain parts 
of the country as a brush for sizing paper {Agri.-Hort. Soc. of India, 
Trans., II., no). 

Luffa aegyptiaca, Mill.-, FI. Br. Ind. //., 6/^'; Wight, Ic„ t. fgg.. 

Syn. — Luffa pentandra^ Roxb.; L. R-AtEMosA, /. L. clavata, 

Roxb. ; L. ACUTANGULA, W. & A. {not of RoxbS’, L. CYLINORICA, RcBm, ; 

L. Petola and Chri\}’^\CC\nA, . Setinge; L. Pakvala, Wall.; L. 
Gosa, hkderacea, and Satpati'a, Wall.; Bryonia cheirophylla. 
Wall.; Momordica Luffa, Linn. 

Vern. — Ghid-tarui, purula. Hind. ; Dun^dul, dhundul, Beng. ; Bhol, 
bhatkerela, bhatkakrel, ksSMA ; Palo, HeV’\\. •,* Ghiya tnroi, ghiya tori, 
N.-W. P. ; Tarod, ghiva taroi, (urai, dhandal, Ku'maon ; Ghia tori^ 
ghi turdi, ghi gandoli, Pb. ; Turi, liasada, SiND j Dilpasand, tel 
doaka, C. P. ; Chosdlt,^parosi, panda, turi, gonsali. Bomb. \ Turia, 
Guz. ; Gutti bira, neti lira, nine bira, Tel. ; Tha^bwot, tha-pwot-kha, 
Burm.; Neyang‘natta-colu, 5>ing. ; Rdjakoshdtaki, dirghapatolika, 
Sans. ; Luff, Arab. ; Khujar, Pebs. 

References. — Roxb., FI. Ind., Kd. C.B.C., 698, 6gg ; Thwnites, En. Cey¬ 
lon PL, 126 ; Ste^rt, Pb. PI., 98 : DC., Origin Cult. PL, 269 ; FHiot, 

FL AnAhr., f>7, /Jj, *38 ; Mason, Burma and Its People, 470, 74J ; U. C. 
Dutt, Mat, Med. Hind., 297, 3 *$; Murray, PI. and Drugs, Mnd, 40) 
Med. Top. Ajmi^, 149 / Atkinson, Him. Dist., 3*0. 700 ; Ec. Prod. 
N.-W. P., V., 6 ; Drury, U. PL, 282 ; Duthie & Fuller Field and'Gar- 
den Crops, II.,61, pL Ixiii. ; Lisboa, U. PL Bomb., Ts§i Cooke, Oils 
and Oilseeds, $6 / Balfour, Cyclop., II., 747; Kew Off. Gtlide to the Mu%. 
tff Ec. Bot., 7/ ; Agri-Hort. Soc. of Ind., Trans., VII.. 64 ; Jour. {Old 
Series), IV., 2o2;IX., SeL, 58 ; Indian Forester, IX., 201 ; Gaaet- 
ieers: — Bombay, V., 26 ; N.-W. P., IV., Ixxii. ; Settlement Reports 
Chanda {C. P.), 82 ; N.-W, B., App., 33 ; Kangra {PbA, 25, 28.' 

Habitat.—A native of India, cultivated or naturalism in most hot 
countries of the world. In India it is common everywh^e, and is often 
cultivated, especially in the plains. 
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Cultivation. —The seasons of sowing, of ripening of the fruit, and 
the method pursued in its cultivation are exactly similar to those of L. 
acutaogula, and need not be again detailed. No returns are available of 
the area under the crop, with the exception of the incomplete figures 
given by Messrs. Duthie fit Fuller. These writers state that during 
the rains of i88i, 256 acres was returned as the area in Allahabad, Hjg in 
Meerut, 104 in Budaon, and smaller figures varying from 30 to 65 in 
Cawnpore. Bijnor, Pilibhit, Bulandshahr, Muttra, and Jalaun. The total 
area for all these districts was 849 acres. 

Oil.—An oil is obtained from the seeds, probably similar to that of 
other CucuRBiTACE^. 

Medicine. —The seeds are said to be emetic and catliartic like those of 

L, acutangula. 

Food. —The fruit, which is smaller than that of L. acutangula, is also 
edible, and is similarly used in curries, &c., by the natives. 

Domestic.—The dry fruit, w'hich is filled with an interwoven network 
of fibre, is used as a flesh-brush in Turkish Baths. l 

Luffa echinata, JRoxb, / FI. Br. Ind., IL^ 61^. \ 

Syn.— L. Bindaal, ' 

Vem. — Jan^thoriy SiND ; Kukar-^ely Bomb. ; seeds =* Wa-uplu -bij, Gu z.; 

Deoddfrfiy Mar. ; Pam bira, Tbl, 

References.— FI. Ind.y Ed. C.B.C.y 699 ; Futc, in Jour. As. Sor., 
^^ 7 $ //., /O/ ; Dalz. & Gibs., Bomb. Fl.y 102 ; S. Arjun, Drug.Sy 

S 9 i Elliott FI. Andhr.y 14J ; Dymock, Mat. Med. W. Ind., 2nd Ed., 34i ; 
Murray, VI. and Drugs of Sind, 40. 

Habitat.—Native of Gujarat, Sind, Purneah, and Dacca, distributed 
to Tropical Africa. 

Medicln^ — 0 *Shaughnessy, writing in 1841, mentions that the fruit is 
considered in North India to be a powerful remedy for dropsy. Arjun 
states that the fruit has purgative.properties. Dymock writes : “ I have 
not met with any notice of the medicinal use of this J^lant in European 
works on the Materia Medica of India.** (The writer has evidently in¬ 
advertently overlooked the observations of 0 *Shaughnessy and Arjun ) 
*^P^^tirgh describes its botanical characters. In the Bombay Presiden- 

It IS found mostly in (iujarat, where it has a reputation among the 
Hindus on account of the bitter properties of the fruit, and is an ingre¬ 
dient in their compound decoctions. In the Konkan a few' grains of the 
• contents of the fruit are given in infusion for snake-bite, and 

^fter each stool. In putrid fever > the infusion is applied to the 
whole body, and in jaundice it is applied to the head and also given inier- 
^^lly; the infusion has also a reputation as a remedv for colic. The dried 
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attached is brought to Bombay for sale along w ith 
other herbs from the province of Gujarat.** 

LUMNITZERA, IVd/d./ Gen. PL, 68y. 
Lumnitzera racemosa, Willd.; FI. Br. Ind., 11., 452 ; Combrftacf/i.;. 

PVRRANTHUS ALBUS, Wall.; PeTALOMA ALTERN I POL I A, Foxb.f 

Urucuiera madacascarensis, £>C. 

^. 1 °' Fripa, kirpa, Beng. ; Baireya, Sing. ; Yengyi, hmatng, yin-ye, 
«D U R M • 

Referenc^.— FI. Ind., Ed. C.B.C., 36 f : Brand., For. FI., 221 : 
Aura, Fdr. H. Burnt., 4^ ; Beddome, FL Sytv., Anal. Cm., PL, xxi. ; 
Jhwaites, En. Ceylon PL, to 3 ; Gamble, Man. "^imb., 178; Ma^on, 
Burma and its People, 743 ; LUboo, U. PI. Bomb., 77. 
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Ha'bitat.—A small tree occurring on the coasts of India, Ceylon, and 
the Trans-Gangetic Peninsula, also on the coasts of the Andamans and 
Nicobars; distributed to Tropical Africa, Malaya, North Australia, and 
Polyr^esia. 

Structure of the Wood.—RoxDurgh writes : “ The wood is remarkably 
strong and durable; it is much usal for posts and other parts of the 
houses c f the natives, but its chief consumption about Calcutta is for 
fuel.” 

LUPINUS, Linri, ; Gen, PL, /., ^80, 

Lupinus albus, Linn, f DC. Prodr., 11 ,, ^07 ,* Leguminosa, 

Syn. —L SATivus, Gater* 

Vem. Turmds, Hind.; Turmua, Bbng. ; Turmug, gurmish, Pb, ; 
Turmus, bakila-i-misri, PsRS. 

References. Origin of Cultivated PI., 3 ^s i Honigberger, Tkirty~ 
five Years in the East, //., 302 ; Dymockt Mat. Med. W. Ind., 2nd Ed., 
292 ; Irvine, Mat. Med. Patna, tt4; S. Arjun, Bomb. Drugs, 42 : Year 
Book Pharm., 1874, 624 ; Baden Powell, Pb. Prod., 842 ; Church, Food 
Grains of Jnd., 123 ; Smith, Die., 284 ; Agri.-Hort. Soc. of Ind., Jour, 
(Old Series), II., (Sel.), /7J, 174 ; Quarterly Jour, of Agrxe., IX., 317. 

Habitat.—An annual herb, native of the Levant, extensively cultivated 
in Southern Europe, Egypt, and Asia south of the Caucasus; said by 
Church to be also cultivated in some parts of India. 

Medicine.—The seeds, called by the above vernacular names, are im¬ 
ported from Egypt and are used by the Hakims as a deobstruent, altera¬ 
tive, and anthelmintic. Honlgberger states that in the Panjib they were 
used in cases of “ internal heat” and leprosy ; Irvine describes them as car- 
mirtative. The Persian name turmus is said by Dymock to be derived from 
the Greek or the Coptic Sapfxos, seeds used by the Greeks to 

counteract the effects of drink. In the south of Europe, at the in-esent day, 
they are considered anthelmintic, and are also ground and boiled to form 
poultices. The active principle is an alkaloid called Lupinin, which has a 
very bitter taste and is poisonous to frogs, but aprpanently is not deleterious 
to man, even if given in rather large doses. It is dissipated by heat. 

Food and Fodder.—The lupin is largely cultivated in Southern Europe 
for the sake of its highly nutritious seeds, which are boiled and used as 
food. Church gives the following as the composition of 100 parts : water 
I2'5, albumenoids 31*7, starch 33*7, oil 5, fibre 13 5, and ash 3*6. 

The Same author statea-that the high amount of fibre renders a good 
deal of the albumenoids and oil unavailable for digestion. The seeds are 
also a good food for cattle. 

Domestic, Agricultural, &c.—A pr^aration of the seeds is employed 
in Tuscany as a cosmetic. The plant is a very valuable gr^n manure and 
has been cultivated for this purpose from the earliest times in the south of 
Europe, The yellow lupin (L, luteos) is grown in Germany and some 
parts of England for the same purpose. The crop acts as a valuable 
feguminous rotation, improving the soil by the depth to which its roots 
penetrate. 

L^upulus, see Humulus Lupulns, Linn.: Vol. IV., 302. 

LYCHNIS, Linn. : Gen. PL, /., 147 - 
Lychnis indica, Benth.; PL Br. Ind,, I., soj ; Caryophylle*. 

Var.— indica proper, Silenb indica, Roxb,f Mblandrvum inoicum, 

var. GBNUINUM, Hohrb. 

Var,—fimbriata, WaU.;V. eriostbuon, WaU.; Melandryum ibdi- 

CUM, var. FIMBRIATUM, 7 ?a/rr^. 
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Habitat.—A tall, spreading, weak herb, of the Temperate Himalaya 
from Nepdl to Marri, at altitudes of 5,500 to 10,000 feet. 

Domestic.—Ailchison states that in Lahoul the root and leaves are 

used for soap {Stcwarti Pb. PL, 20), 

LYCIUM, Linn.; Gen. PL, II., 900. 

A genus of spinous shrubs, which comprises about 40 species, all natives 
of tem^rate and sub-tropical regions, especially of South Africa and South 
America; of these 3 are indigenous in India. 

l^ycium barbarum, ; PL Br. Ind.y IV., 241; Solanacm. 

Syn. — L. Edgbworthii, Durw/. ; L. deprbssum and foliosum, 5 /or^s. 
Vem. — Kok’ior, Baluch ; Bnrghauna, karghauna, Pushtu. 

References. — Aitchison, Bot. Afg. Del. Com., 91; Murray, PL and 
Drugs of Sind, /fp ; Smith, IHc., $7 t Indian Forester, XIV,, 362 ; 
Notes by Mr. Lace on Afgh. PL 

Habitat.—A spiny shrub of the PanjAb and Sind,^ distributed to 
Western Asia. The only point of intq'est connected with this plant, is, that 
during the Afghan Delmitation Commission many ^mels were suppos^ 
to have died at Omar-sha in consequence of eating the shrub when in 
fruit. This fact is the more curious, since, though belonging to the Night¬ 
shade order, neither this nor any other species of Lycium had been pre¬ 
viously supposed to possess poisonous properties. 

L. europaeum, Linn.; PL Br. Ind., IV,, 240 t Wighi, Ic., t. *403. 

SyxL—L ycium indicum, Wight.; L. meuiterraneum, Dunal. ; L. 

S/EVUM, OBIENTALB, arid PBRStCUM, MierS- ; L. INTRICATUM, BotSS. ,♦ L. 
ARABICUM, 5 c-A‘»Wn/'. 

Vcm.-^Achmehudi, Merwara ; Cangro, ganger, SiND ; Kang 4 , kungu, 
kangi, ganger, mrdl, chirchitta, PB. 

References.— For, FI., 34S : Gamble, Man. Timb., 273 ; Stewart, 
Pb. PL, rs 6 t Murray, PL (af Drugs of Sind, tsS ; Baden Powell, Pb 
Prod., $Sd; Indian Forester, XII,, App., t 8 ; Gaaetteers :—Bomb., V., 
27 f N.~W.P.,IV.,lxxv. 

Habitat.—A small, thorny shrub, not uncommon in the drier tracts of 
the Panj^b plains from Delhi west to the Siiliman Range, found also in 

Sind, Gujerat, and the Deccan. . j- • „ 

Medicine.—“ The bf.rribs are used medicinally as an aphrodisiac 

{Stewart). 

Food and Fodder.- The berries are eaten by Natives in certain parts 
of the Panjdb The plant is browsed by camels, goats, &c (Stewart). 

Domestic.—The branches are used for fuel, and are made into wattled 
frames for the wall of huts {Stewart), 

L, ruthenicum, Murray ; Ft. Br, Ind., IV., 241. 

Syn.—L. tataricum, Pali.; L. armatum, Gr<jf. ; L. glaucuii, 

Vem — Khichar, kkitsar, kitserma, Ladak. 

References.— Criy.,/tf. Pl. Asiat., t. 41s ; Brandis, For. Fl.,346; Stewart, 
Pb. PI., /57 ; AXtch., Bot. Afgh. Del. Comm., p/. 

Habitat.—A small, thorny shrub^ of North Kashmir and Western Tibet; 
distributed to Afghanistan, Persia, and Central Asia. 

Food.—The FRUIT, which is of the shape and size of a large pea, and 
deep reddish-purple when ripe, is eaten by Natives, but though sweet, is 
mawkish and flavourless. 

Lycoperdon g^emmatum, Batsck ; The Puff ball; KUnha, Pb. ; 
Fungi ; see Vol. 111 ., 455. 

7 * L. 217 
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LYCOPODIUM 

clavatum. 


The Tomato. 


2l8 


FOOD. 

Fruit. 

219 


LYCOPERSICUM, Mill.; Gen. Pl.,JI.,8S8. 
Lycopersicum esculentum, / FI. Br. Ind., IV., 237 Sola 

The Tomato ok Love-apple. [nace*. 

Sy^,—L, cerasiformk, Dwria/. ,• Solanum Lycopersicum, Linn.; S. 

HumBOLDTII, Wxlld.; S. PSEUDOLYCOFERSICUM, yary. 

taniati. Hind., Beng. ; Belaii beneana, \s%su', 
Wdnyati batman, N.A\. P. ; BhatCe, Pb. ; Wal-wangi, Bomb.; Vet- 
tamate, Mar.; ViUyti vengan, Guz.; Simie^takalie^palam, 
lAM.; Lhhatar^badne, Kan.; Tamdtie, Malay.; Ka^yam-my^pong. 

Burm.; Sing. ^ r Si 

» ^ ^ 190; DC., Origin Cult. PL, 

and Its People, 471, 79S ; Year Book Pharm., iSjd, 
^ 5 ; //jw. Dist., 703; Econ. Prod., N.^W. P., V., i 3 , 19; 

Lisboa, L. PI Bomb., 16} ; Bird-wood, Bomb. Pr., 170 ; Baifour, Cyclop., 
•> 752 ; omithp Dic.^ 4^4 ! ^gri.-Hort. Soc. of Ind.;-^ Transactions. III.. 

y/. (Pro.). 36 : YU. {Pro.), u6; Journal 
{Old Series), IX. {Sel.), 55 ; X., 91 ; {New Series), IV., 38 ; V., 3^,44; 

Mysore and Coorg,!., 63 ; Bombay, VII., 40; Settle, 
Repts.-.-^Chanda, 82 ;SimlcL, 41. 

Habitat.—A trailing plant introduced from South America, and culti¬ 
vated in many parts of India for its large red, or sometimes yellow, fruit. 
It IS also found in many localities as an escape from cultivation. In the 
plains the seed is sown in autumn, and the fruit ripens during winter and 
spring. In the hills the plant grows more ]u.xuriantly ; and bears fruit 
throughout the summer and autumn months. 

^ —Nahves are beginning to appreciate the fruit, but the plant is 

still chiefly cultivated for the European population. Bengalis and Burmans 
use It in their sour curries. 
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LYCOPODIUM, Linn, f Baillon, Bot, A/tL Crypi,, uS, 

[ Lycopodiace.*. 

Lycopodium clavatum, Linn,; Beni, ^ Trim., Afed. PL, 3gg; 

The Club-Moss. 

Syn.— L. XNFLEXOM, S-w. 

References.— Baillon, Bot. Med. Crypt., FlUckiger and Hanb,, Phar^ 
macog., 7ji; Smith, Die,, 121; Balfour, Cyclop., II., 752. 

Habitat.—This plant, the common club-moss, is almost cosmopolitan, 
being found in the temperate and colder regions of both hemispheres. It 
occurs in hilly districts throughout Europe, Northern Asia, and North 
America, extending to within the Arctic circle and to the Him<ilaya. It 
also grows in Australia, the Cape of Good Hope, the Falkland Islands, 
Madagascar, Java, Japan, and tropical America. 

Medicine.—The minute spores, shaken out of the mature sporangia 
or capsules, form a light yellow powder which has been used in pharmacy 
since the seventeenth century. This powder is, ho\^•e'’er, not now regarded 
as possessing any medicinal virtue, and is employed externally only, for 
dusting excoriated surfaces and for placing in pill boxes to prevent the 
nnutual adhesion of pills {Pharmacographia). In former times the spores and 
the HERB were administered internally in retention of urine, plica polonica, 
and calculous complaints. Of late years it has Ijeen again coming into 
notice for similar diseases, and also as a remedy for dyspepsia, constipa¬ 
tion with flatulence, hepatic congestion, and pustular skin eruptions 

Chemical Composition. —ThespoREScontain 47 per cent, of a bland, 
liquid, fixed oil, which does not solidify even at 15°C. By distilling Lycopo¬ 
dium with or without an alkali, StenhOuse obtained volatile bases in very 
small proportion {Phortnacographia). Certain allied species contain such 
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The Gipsy-wort. 


(^, Murray.) LYTTA. 


a large amount of alumina in their asb, that they are employed as mordants 
in dyeing {Baillon). 

Domestic^ fltc.—The chief use of Lycopodium is in the manufacture of 
fire-works and for producing artificial lightning at theatres. 

LYCOPUS, Tourn. i Gen. Pl.^ II,^ liSj. 

Lycopus europseus, Lmn,; FL Br. Ind., IV., 648 ; Labiate. 

The Gipsy-wort. 

exaltata,—L. bxaltatus, Linn. 

Vera.— Gandamgundu, bazAr alnim, Kashmir. 

References.— Stewfiz^f ; Gazetteer, N.-W. P., IV., Ixxvi. ^ 

Habitat. —A small, perennial herb found in marshy ground on the West¬ 
on Himalaya, between altitudes of 1,000 and 6,000 feet; distributed to 
Europe, VVest, North, and Central Asia. 

Medicine.—Part of thePLAN i is sold in bazars in Northern India, under 
the above name, as a cooling drug {Stevrayt). Surgeon-Major Calthroo 

reports that the leaves are used externally as a poultice to cleanse foul 
wounds. 

LYSIMACHIA, Linn. ; Gen. PI., II., 635. 
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[ LACEiE. 

Lysimachia Candida, ,• Linn. Soc.Jour., XXV., 48 ; Primu-, 

Syn. — L. Samolina, Hance. ' 

Habitat.—Found in the valley of Manipur in rice fields, between 2,000 | 
and 3,000 feet in altitude ( IVaft). \ 

Food. — Eaten by the Manipuris as a pot-herb along with fish (6. 
IVati), This fact is of considerable interest, since before Dr. Watt made 
the observation that this species was regularly used as a vegetable, no ' 
member of the Primulaceae was known lobe edible. 

Lytta.— A genus of Coleopterous insects, certain species of which may be 
employed as substitutes for Cantharides (ste Mylabris, p. 309). I 



FOOD. 

Plant. 


223 


I 






102 


Dictionary of the Economic 



MABA 

nig^rescens 
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MABA, J. R. & G. Forst., Gen. Pl^ II., 664. 

Maba and^ani^ 

HoK;4.«4. a r , **'^*» rl. Burm.t II.. 140. 

mo”er UDoer ^ feet in heigfit; frequently met with in the 

Struct^ “ffhe Andaman and Nicobar islands. 

M Weight 49ft per cubic foot. 

M. buxtfoha, Pers. ; FI. Br. Ind., Ill, «/. 

Sto— translates the Tamil name into Iron Wood. 

Kaiu.haharaliya {Thuvarai, irumpllai, TaLil), Sm^ ' 

» C^.C., 724; A’wrA, For. fl. Burm., it., 

Ttmb 2J7 ^ 21 ^* Fl.Sylv., cxlviii. ; Gamble, Man. 

limb. 2^, xxv.; Trtmen, Cat. Ceylon PL, 5/; Ma^>on, Burma and Its 

^ 53 , t87 : Drury, U. PL, 824; 

«-k-4. * ^ Orissa, II., iSr; also App. VI. 

or small free found in the Southern Deccan Penin- 
M^Jr^ to Orissa, the Malay Peninsula, from Pegu to 

^^■oS AWca and^MfdagaS'r^'’"’ 

the hot season, and produces berries which. 

It U minf* natives, and are said to taste well. 

It IS mentioned by Shortt in his list of famine foods of Madras. 

® Wood.—Roxburgh says, “the wood is dark-coloured, 
emarkably hard, and durable. It is employed for such uses, when its size 
will admi^ as require the most durable heavy wood.*' This opinion is also 

^ ^ j • Manual of Trichtnopoly, but Gamble remarks that 

greyish white, moderately hard : ** “the bush in Orissa,” he 

common on poor soils.*' Mason speaks of it as a hard, toueh, 

o y wood which the Tavoyers select for anchors to their larffe boats. 

f®/-* ^^^^’Coloured, hard, and durable.** In a report of 

w_ ^ ^®yjon by F. D*A. Vincent, Deputy Conservator of Forests, 

^^®® nientioned in a list of the undergrowth of the dry zone 
Qnllc known as tuvere. It is also alluded to as met with on similar 

soils in the Upper Godivari and Mudumalai forests. 

M. nigrescens, Dalz.; FI. Br. Ind., III., 55/. 

Mah.; according to Dalzell & Gibson 
lus isalso krwwn in Southern Bombay Forests as Raktrura, a name, 
however, which Lisboa remarks is given to several other trees also. 

^ Bomh. Fl.,‘142: Bomb. Gaz. (Kanara), XV., 

Useful PL, Bomb., 95 {uxcorrectly reduced to Maba buxi- 
folta), 348. » V ^ 

Habitat.—A small tree of the Western Gh^ts from the Konkan to 
Mysore. Mr. Talbot specially mentions it as occurring" near the falls of 
Oersaffa and elsewhere in North Kinara. 

Food. — Mr. Lisboa affirms that the BBRRiSBare eaten, but he is probably 
alluding to the more peculiarly South Indian species M. buxifolia, of whicn 
the berries are certainly eaten. 

Stni^ure of the Wood.—In the Konkan Gazetteer it is stated of this 
timbCT that it is small but temarkably hard and strong, and particularly 
prized for round rafters in native houses* 

M. 8 
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Resin-yielding Plants. 


{G. Watt.) 


MACARANGA 

oxburjarhii. 


MACARANGA, Thouars; Qen. PL, ///., 

[ Euphorbiace^. 

Macaranga denticulata, Mull. Arg.; FI. Br. Ind., V., ^46; 

Syn. — Macaranga gummiflora, Muell. : 

Blunu: M« qumiiiklora, Miq.f truncata^ MuelL Arg.f M. Wal’- j 

LiCHii, Bailli and M. paniculata, Wall. 

'yjtm.—Burua, Chittagong; Pawaing, IAkgh.i Chakro, Garo; Jogi, 
mallata, Nepal; Nuntro, Lepcha; Toung-k^ek^wan, taung-petwan, 
Burm. Gamble distinguishes M- gummiflora ^Jogi mallata >n Nepal¬ 
ese and M. denticulata as simply Mallata. 

References. — For. FI. Burm., 11 . » 287 ; Gamble, Man. rimft., 3^?. 
Habitat.—A small evergreen tree, often gregarious, found in the biKKim 
hills, from 3,000 to 6,000 feet, but chiefly on old clearings. Also found in 

Assam, Khasia hills, Chittagong, and Burma. 

Resin.-Mr. J. N. Pickard (of the Forest Department. Burma) reports 

that this yields a red resin, a fact also alluded to by Kurz; but no men¬ 
tion is maae of the properties or uses of the substance. It is probable 
the resins obtained from all the species of Macarangja are similar to that 

described below under M. Roxburghii. 

Structure of the Wood.—A fast growing tr^, showing rings per ^ 

Inch of radius, and attaining a height of 40 feet in ten years. Weight about r 
22 to 2961 a cubic foot. Gamble says that it is much used for fencing and 
temporary huts. Kurz remarks that the wood is red-brown, adapted for 
cabinet work. 

M, indica, Wight f FI. Br. Ind., K., 44(> l rg 49 .f ^ 

Syn. — Macaranga flexuosa, Wight, Ic., t. /pop, f. *Vi.j Trewia iher- 

NANDIFOLIA, Roth. 

Vem.—Bourfl, IBeng.; Modula, Assam; Laikema, Michi; Lai mallata,, 
Nepal; CAiiw^a, Mar. 

References.— Kure, For. FI. Burm., 11 ., 387 ; Beddome, Fl.Sylv., t., 287 ; 
Gamble, Man. Timh., 363 ; Indian Forester, 1 ., 93 ; Drury, U. 11 ., 

284; Lisboa, U. PI. Bomb., 124. , • c--i 1 • 

Habitat.—An evergreen tree 50 to 60 feet high ; found in Sikkim up to 

3.000 feet, the Mishmi and Khasia hills, Western Cjhals, and Andaman 

islands. 

Resin.—Exudes a red resin similar to that of M. denticulata (Kurz). 
Structure of the Wood.— Grey, moderately hard : weight 3301 a cubic 
foot. 

M, Roxburghii, Wight ; FI Br. Ind., V., 448; Ic., i. 1949,/. 4. 

Syn.-MACARAr.QA WiGHTiANA,.ffm//.; M.tomentosa, Wight; 

peltata, Wight (according to Sir W. Elliot), and apparently also Osykis 

PELTATA, Roxb. 

Vem. — Chandkal, Kanara; Chandwar, chandora, Mar.,’ Vatte kunnt, 
Tam.; Boddi chettu (.•^Rlliot), Tel.; Uphgi, upalkai, kanchupranthi, 

Kan.; CA^nMa4flnnt, Mysore; Sing. 

References.—/?ox6., FI. Ind., Ed. C.B.C., 712; Gamble, Mari. Txmb.,362; 
Elliot, FI. Andh., 29 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 689. Jury 
Reports, Madras F^hibition; Drury, U. PL, 284; Cooke, Gums and 
Gum-resins, 34 ^ 35 ; Indian Forester, X., 33 ; Gazetteers .-Bombay 
XV., Pt. l.,72; Mysore and Coorg, 1 ., 52 . r* • 1 r 

Habitat.—A small resinous tree found in the Deccan Peninsula, trom 

North K4nara to Travancore, and on the Circars. Distributed to Ceylon. 

The young shoots and fruits are covered with an adhesive reddish secretion 
which has an odour of turpentine. This fact, mentioned by ma.ny writers 
on Macaranga Roxburghii, agrees admirably with Roxburgh s description 
of his somewhat doubtful plant Osyris peltata. 

M. IS 
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machilus 

odoratissima. 


A Crimson Gum 
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substance exudes fro^tSe c/t ^ 

trees. It is of a light crimson coloT and Kr K a r ‘hese 

sions of leaves, coins, medallions &c ’ When th?" impres- 

prepared, the impressions areas sharo as Kum is pure and carefully 

ness. Powderecf and made fntf t oaste h without its brittle- 

on in Madras iurr^port? is thJ ^ 

simple pure gum of ^crim^on ^is is /escribed as a 

n^a'T '"‘P''®'=='°ns of leaves, coinsrmedanionT8^'^”''^T^^^^^ 

IS abude/to in the Afysor, and Coorg Gmetlee ° " 

in tKo^^ Lgfthe ‘he oum 

mock, for exam pit sUs^ “ Tlifonm ^ medicine. Dr. Dy- 

randi{Angl., LPver)One o^iTnf used the following in ja- 

young shoots of khorHi fFlrn*! shoots, with three parts of the 

the juice extrac ed fn th,^ ^P^'^hled with hot water and 

both trees. The preparation mav he fr " 'T ■“‘=h of the barks of 
ith of a seer.” he administered twice a day in doses ol 

eate^in'^li^l^'S^iZr P'-‘ - having been 

f.eld“,“a"d rre m^^hTs^i IJ’^that^mr -- 

planted under the shade of ihec t Purpose. Coffee-trees thrive well if 
enrich the soil.” ‘h« 'eaves, which are large, 

Macaroni, see Triticum Vol. VI. J also VermecelH, Vol. VI. 

Macassar Oil, see Carthamus tmctorius, Linn., CoMPoS.TyE j Vol. 11,. ,94. 
Mace, see Myristica fragrans, f/outt., MyRiSTiCEiE ; p. 311. 

MACHILUS, JV,es/ Gem PL, HE 156, 

to thTi’gfnrj* describes wmo ten species of Laurel as belonging 

aoDelrfoT ^f exception of M. odoraUssima, npne of the other; 

GambleM. edulis,;^f«^ (Phoebe atteauaU 

as lebcha that th«"r yields an edible fruit known in Ddriiling 

The WTd^o^f th«^ in Nepal ^ndphani by the Lepcha, 

known as euniara . tree from the Konkan southwards. It is 

Phoebe attenuAfn *^ofikan forests. It should thus tie observed that 

plant from the lepcha phal described by Gamble. 

Machilus odoratissima, N,es; FI Br. Ind., V. ,39,- Laurine.*. 

w! i-AUR.US ODORATISSIMA, 

prora, badror, leddil, kdlban, chdu, tdura 

GuUAlih^ 

lava”^)!!^,*^*h' sub-tropical and temperate Himii- 

laya, from Mar, eastwards; ascending to 8,000 feet. Also found in The 

M. 22 
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Substitutes for Esparto Grass. {G. Watt.) 


MACROPANAX 

undulatum. 


KhSsia hillsand Burma. In Assam it grows gregariously, in large forests* 
and is used for feeding the silkworms (Anthersea assama) which give the 
muga or munga silk. 

Fodder.—Goats even will not eat the leaves of this plant, but in Assam 
as already remarked, they are extensively employed to rear the muga silk 
worms on. 

Structure of the Wood. —Gre)^, darkening, and turning red on exposure, 
soft to moderately hard, even-grained. Weight 4oft» per cubic foot. Used 
in Darjeeling, where it is very common, for building, chiefly for native 
houses. Also for tea-boxes {Gamble), 

Machinery, Woods used for —see Agricultural implements, Vol 
I-* 145- 

mac LURA, Nutt, ; Gen. PL, III., 

Madura tinctoria, D. Don; Urticace-k. 

The Fustic. 

Crookes, Hand-book of Dyeing, 349, 405-40^. . 

Hummel, Dyeing 0/ Textile Fabrics, 3S9, 364. 

Habitat.—A native of the West Indies, and of Central and South 
America ; introduced into India. 

Dye.—See the works quoted above. It can hardly be said to be as yet 
of any value in India. ' 

Structiire of the Wood.—Orange-yellow ; hard. Weight 53ft) per cubic 
foot. Used as a yellow dye and also in producing green shades. 

MACROCHLOA, Kunth ; Gen. Pi., III., 11 4 f- 

Accordingto Bentham this, at most, constitutes a sub-genus of Stipa and 
includes S. tenacissima, Linn., and S arenaria, Boot. {Linn. Soc. Jour., 

Vol. XIX., bo). 

Macrochloa tenacissima, Kunth ; Gramine.®. 

Syn — Stipa tenacissima, Linn. 

References.—JSrrw Report, 1877, 37; 1879, 33 ; 1880, 5^. 

Habitat.—A rush-like grass, which ^ows plentifully on the sandy tracts 
of the Mediterranean coast, especially in Spain, Algeria, Morocco, and the 
Sahara. J his is the true Esparto Grass, which, from remotest times, has 
been used for making hats, mats, baskets, chairs, agricultural ropes, &c.,! 
and in which an immense trade has recently arisen for the manufacture of 
paper. Sacchanim ciliare, Anders, (the Munj), has long been used for 
cordage, and forms a strong and useful rope, much employed by boatmen 
in the North-West Provinces. Perhaps the best Indian substitute for 
Esparto is, however, Ischoemum angustifolium, which see : but Eriophonim 
comosum (Vol. III., 266) and Lygeum Spartum are also so employed 
It is admitted, however, by paper-makers that it will not pay to export 
Indian grasses nor to produce in India a bark fibre intended for competi¬ 
tion with Esparto. 
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MACROPANAX, Miq.; Gen. PL, /., 9^5. 
Macropanax undulatum, Seem.; IL Br. Ind., II, yjR; Araliace^e. 

Vem.— Chinia, Nepal; Prongeam, Lbpcha. 

Habitat.—A moderate-sized evergreen tree of the Eastern Himalaya,, 
from 500 up to 5,000 feet: also common in Assam and Sylhet. 

Structure of the Wood,—Soft, yellowish-white, even-grained. Weigh 
3ofc per cubic foot. 
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Rattanjot or Gaozobao. 


MACROTOMIA, DC.; Gen, PL, If 862. 

Macrotomia Benthami, DC.; El. Br. Ind,, IV., ryy ; Boraginea, 

Vera.— It seems probable, as suggfested by Stewart, that part of the 

eabdn of the bazars may be this plant. (See Echium, Sp., Vol. III., 200.) 

Habitat.—Found at 10,000 to 13,000 feet on the Pir Panjdl, and on the 
Western Himalaya frequent, from Kumdon to Kashmfr. 

Medicine.—The PLANT is considered useful in diseases of the tongue and 
throat (Stevjart). 

M, perennis, Boiss.; FI. Br. Ind., IV., 777. 

Habitat.—A herbaceous plant, met with in the Alpine Western Himd- 
laya and Tibet, at altitudes of 10,000 to 14,000 feet; from the Karakoram 
and Kashmir to Kum^on. 

Medicine.—Stewart, speaking of this plant and of Onosma echioides, 
says : The bruised root of one or other or both is locally applied to erup¬ 
tions, and is sent to the plains as the officinal rattanjot (see Potentilla 
nepalensis), which is also employed in dyeing wool. Royle assigned ratan- 
/or to Lithuspennum yestitum (=Arnebia hispidissima, DC.). In Lahoul, 
Spiti, and Kandwar, it is used by the Lamas to stain images, and as a red 
dye for cloth, being applied with ghi or the acid of apricots.’* Stewart 
then adds that the leaves of Onosma “ appear to be most of the officinal 
gao’zahan ** (see Onosma, Vol. V.). It may be remarked that the habitat 
of the two plants mentioned above should serve to prevent con-fusion, 
Macrotomia perennis commences at the altitudes at which Onosma disap¬ 
pears, as the latter ascends from 5.000 to about 9,000 feet above the sea. 
Surgeon-Major J. E. T. Aitchison, C I E., informs the writer that in 
Afghdnistdn he found this and the next species used to relieve toothache 
and earache. 

M. speciosa, Aitch. ei HemsL; Linn. Soc.Jour., X VIII.,81; XIX., 779. 

Habitat.—Hills above Kaiwds on exposed ridges from 9,00010 12,000 
feet, flowering in July. 

Medicine.—See the remark under M. perennis. 

Madar^ see Calotropis gigantea, R. Br.; Asclepiade*; Vol. II., 34“49* 

Madder, Indian, see Rubia cordifolia, Linn.; Rubiack* ; Vol. VI. 

M.£SA| Forsk. ; Gen. PL, II., 641. 

Mxsa argentea, Wall.; FI. Br. Ind., III., 5/0; Myrsine^b, 

Syn. — B.eOBOTRYS ARGENTEA, Wall. 

Vern. — Phusera. gogsa. Hind. 

References. — Brandis, For. FI., 2fi3; Gamble, Man.Timb., 238 ; Atiinson, 
Econ. Prod., N.-W. P., Pt. V., 77; Himalayan Dist., 

Habitat..—A large shrub of the outer Himalaya, found from Garhwal 
and Kumdon to East Nepal, at altitudes from 3,000 to 7,000 feet. 

Food. —Produces fruit which is larger than those of the other Indian 
species, and is eaten by the hill tribes. ' 

M. indica, Wall.; FI. Br. Ind., III., $og; Wight, Ic., t. 1206. 

Syn. — M. MONTANA, A. DC. in part; Baeobotrys indica, Roxb.\ B. nem* 
ORALIS, Roxb. 

Vera. — Ramjani, Beno. ; Tamomban,lAKG\\. ^a/mn'riya, Sylhet; Bila- 
Mnt, Nepal; Purmo, Lepcha; Phadupjoh, Michi; /fafiir, KumaoN; 
Atki, Bomb.; Mata-bimbiya, Sing. 

References.— FI. Ind., Ed. C.B.C., 187. 188 ; Kt4rM, For. FI. Burm., 

//., Gamble, Man. Timb., 238 , 239 ; Thwaites, En. Ceylon PL, t72: 

Trimen, Cat. Ceylon PL, 50/ Atkinson, Him. Dist., 3^3 t Lisboa, U. PL 
Bomb., r]2 i Bombay Gateiteer {fCnnara), XV,, Pt. I., 431 * 
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MAGNOLIA 

sphenocarpa 


Habitat.—An evergreen, gregarious shrub or small tree, met with 
throughout India at altitudes up to 6,000 feet; common in the North-East 
Himalaya, Eastern Bengal, Manipur, Chittagong, and Burma, A speci¬ 
men of this species has recently been sent to the writer by Mr. A. L. 
Mclntlre. of the Forest Department, collected in the Simla District. This 
IS believed to be the most westerly Himalayan habitat hitherto recorded, 
ihe form known as Perottetiana, A. DC. (now reduced to a varfety of M. 
indica) is found on the Nilghiri hills, and the variety maxima occurs In 
Ass^. Dalzell & Gibson remark that M indica is very common along 
the Ghats. Gamble regards this as, next to Artemisia, the commonest 
woody plant in the Ddrjflmg district: in some places, especially aban¬ 
doned cultivation, it forms almost alone a small coppice-like dense forest. 
Food.— Brandis says the season of flowering varies from April to 

October, and that the berries ripen three months later. 1 hese are eaten 
in Nepal. 

IT Wood.—Growth fast (six rings to the inch); wood soft. 

Used only for fuel and rough house-posts. 

Domesti^ &c.—According to Brandis the leaves are used as a fish 
poison in Kanara. 

Mxsa macrophylla, Wall; FI. Br. Ind., Ill,, j/o. 

u Kumaon; Bogoti, Nepal; Tugom-kung, Lepcha. 

WabiUt.—A large shrub or small tree met with in the Eastern Himd- 
laya from Nepdl to Bhutan, especially in second-growth forests. 

Rcsm, — A resinous substance exudes on the bark being cut. 

resinoiir^^^ Wood.—Light brown, moderately hard ; the sapwood 

M. rugosa, Clarke; FI. Br. Ind., IIL, 508. 

■ stout shrub, with pretty white flowers; found 

Ru,ony’°"° 

of the Wood —Light brown, soft. The sapwood slightly 
resinous, annual rings marked by a dark line. ^ ^ 

MAGNOLIA, Linn. ; Gtn. PL, I., 18. 

Magnolia Gampbellii H. f. 6 * T.; FI. Br. In}, 

Red Magnolia. * ^ ' 

^'g'‘”'grip. Lepcha; Pendder, paiagaH, 

References.—Gflm6/p, Man. <Timb., st of Darjeeling Plants 2 - 

fT ? ' -<*7 yiM-, 4041 XIiL S2. ' 

Habitat.—A lofty deciduous tree of Sikkim and Bhdtan, from 7 ooo to 

irVTi also in Manipur (kRuff); remarkfble for its magni- 

ficent large pink or white flowers, which appear in April. ^ 

Or. • the Wood.—White, very soft. Weight 2slb per cubic foot 

Occasionally used for planking, but now scarce. ^ 

M. sphenocarpa, Roxb.; FI. Br. Ind., /., 

“'"‘Ndiflorum, Michelia macrophylla, 

Vern.—Oii/f champa, Beng. & S\4.HB.r ■, Burramturi, Ass. 

FI. Ind., Ed. C.B.C.^ 4S2 : Kura For FI Burma / 
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HabiUt.—An evergreen tree of the tropical Himalayan forests from 
Nepal to Assam, the Khdsia hills, Chittagong, Burma: ascends to alti¬ 
tudes of 3,000 feet. Masters, in his account of the Angami Naga Hills, 
says, this tree is common on the lower undulations and plains immediately 
at the base of the mountains. Cultivated in gardens throughout the hotter 
parts of India—Calcutta to Mysore—on account of its sweetly-scented 
elegant flowers. ^ 

Mr. C. Nickels \Jour. Agri.-Hort. Soc. {New Series), V,, 67 and OS'] 
gives a useful note on the method of propagating this ornamental tree. 

MAGNESIA, Ball, in Man, Geology 0/ India, III., 

The principal sources of the salts of this metal, which are of economic 
value, are magnesite—the carbonate, and epsomite—the sulphate of magne¬ 
sium. The metal also occurs as a silicate under three different forms_talc or 

steatite, meerschaum, and serpentine—which will be separately described. 

Magnesia, Mallet, Geology of India, IV. {Mineralogy), /^j-. 

Magn^sie, Fr. ; Bitteverde, Ger.; Magnesia, It, 

Vern. Hydrated oxide = ZaAr mohra, Pers., Hind., Pb.; Sulphate = 
gurm, Bhote. 

References. Forbes Watson, Industrial Survey of India, II.,Atg,422 ‘ 
Baden-Powell,Ph. Prod., 41,99; Pharm. Ind., 339'S42; Ainslie, Mat. 
Ind., /., 304, 629 ; Balfour, Cyclop., II., 769 

Occi^ence.—According to Ball, epsomite. or natural sulphate of 
magnesia, is doubtless to be found as an efflorescence in many parts of India, 
since it is an occasional constituent of reh, but its occurrence appears to have 
been described only at Spiti. In that locality. Mallet found it as a plentiful 
efflorescence on black slate, in connection with considerable deposits of 
gypsum and arragonite. By collection and lixiviation of the fragments, 
he stated that a considerable supply might easily be obtained. Mr. Mallet, 
in Kxs Mineralogy, (written seven years later than BalTs account) further 
states that epsomite is a freouent constituent of reft, and gives analyses of 
two samples from the Chdnaa district, which, by lixiviation and evapora¬ 
tion, afforded 16*02 and ir86 of the salt respectively. He also mentions 
that the mineral occurs in considerable quantity in the Phurwalla salt 
mine of the Salt Range, impregnating, and efflorescing from, a bed of marl 
at least seven feet thick. It is also said to be found less plentifully in 
the other mines, in the thin seams of marl which sometimes separate the 
good salt layers from each other. Dr. Warth discovered an interesting 
hydrous sulphate, named kieserite mixed with sylvine (potassic chloride) 
in a lenticular deposit from two to three feet thick in the Mayo salt mines. 
Fifteen maunds of the mixture was collected, but no information exists of 
its having been met with since. 

Epsomite has also been reported as occurring as an efflorescence on allu¬ 
vial clay in theNicobars Magnesite, or the carbonate of magnesia, is gene¬ 
rally found in veins associated with other magnesian rocks such as serpen¬ 
tine, dolomite, &c. Mr. Mallet writes that “it forms innumerable veins in 
talcose, chloritic and hornblendic rocks over a large area in Salem, in the 
Madras Presidency. Associated with it are baltimorite, chalcedony, jasper, 
chromite, and talc. According to Lieutenant Ochterlony, it also occurs in 
Trichinopoli, Coimbatore, and Mysore, and Newbold says it is met with 
at Nell ore. 

Two analyses of the magnesite from Salem, made by Prinsep, and by 
Sturneyer, reveal that the mineral contains about 48 per cent, of magnesia. 
Veins of magnesite have been reported by Blanford as occurring in the 
serpentine of the Arakan range in Burma, and bv Oldham under the same 
circumstances in Manipur. Impure magnesite has recently been discovered 

M. 54 



Products of India. 


109 


Magnesia; Majun. 


(G. Watt.) 


MALACHRA 

capitata. 


by Captain Pogson in the dolomitic limestones of the Happy Valley near 
Mussoree. This, examined by Dr. Warth, was found to yield 69* i per cent, 
of the pure carbonate {Mallet), 

Medicine.—-The oxide (magnesia), the carbonate, and the sulphate 
are largely employed in European medicine, the two former as antacids and 
laxatives; the latter, as a purgative, refrigerant, and diuretic. 

No record exists in the literature of India of the use of the com¬ 
pounds of magnesium as medicine excepting in the case of the impure 
hydrated oxide, eahr~tnoh*'a, which is employed in Northern India as a 
laxative, alterative and aphrodisiac. Ainslie talks of calcined magnesia 
as a useful remedy in sporadic cholera, and of the sulphate as a valuable 
purgative and alterative, but makes no mention of their being employed by 
Natives in the south of India, in parts of which the sulphate or natural 
epsom salts, as already stated, occurs plentifully. A recent note received 
from Surgeon-Major Altchlson, states that** a coarse natural product 
collected near Rupshu, probably a sulphate of magnesia, called gurm by 
the Bhotes, is used by them as a purgative.” 

The salts above enumerated are all oflicinal in the Pharmacopu'ta, but 
are entirely imported for use. They are mostly artificially manufactured 
from sea-water, from magnesian limestones, or from magnesite, by treat¬ 
ment w'ith sulphuric acid. . ' 

Industrial Use.—Besides the well known medicinal purposes to which 
Epsom salts are put, they are said to be also sometimes employed to give 
weight to cotton cloth. Dr. McLeod, and later M. Sorel, proposed to 
manufacture a w’ater cement from the Salem magnesite, by mixing it, when 
powdered and calcined, with a solution of chloride of magnesia. 

Mahog’&ny, see Swietenia Mahagoni, MELiACEi*E; Vol. VI. 

Mahonia nepalenis,/^C., see Berbens nepalensis, Spreng.; V^ol. I., 44^ 
Mahwa or Mahua, see Bassia latifoUa, Roxb.^ SAPOTACF.it; Vol. I., 406 

Maiden-hair Fern, see Adiantum Capillus-venens, Linu. ; Filices; 

[ Vol. I., 110. 

Maize, see Zea Mays, Linn. ; (JkamiNvE ; \’ol. VI. 

mAjun (vulgarly Mdjum) 

Majun is an intoxicating sw'ectmeat prepared with ghi and sugar, the 
drug being Bhang, Gdnja or Charas (the narcotics of Cannabis sativa, 
w hich see, Vol. //., ii j — 118 >; Opium or Poppy-seeds ; or Datura. I he 
preparation is flavoured w-ith various spices, such as Cloves, Mastich, 
Cinnamon, Aniseed, Cummin, Cardamon. &:c.. &c. For further informa¬ 
tion, see the article Narcotics, pp. 324—326 and 328. 

MALACHRA, Linn.; Gin. PI., /., 205. 

Malachra capitata, A ,* //. Br. Ind , /., Mai.vace^. 

Vern.— ban-hhendi, Homb. 

References— Voigt, Hort. Suh. Cal., tie ; Dais. & Gib}:., Bomb. FI., g ; 
Murray, PI. and Drugs Sind, 6'i ; Li},boa, U. PI. Bomb., 22; ; Liotard, 
Paper-making Mat., ;g,Ho,bt ; Report, Hxp. Farm hhdndesh, Bombay; 
Dec. iSHo ; Cross, Bevan < 5 ^ King, Report on Fibres of India, S 4 >' 
Jour. Agri.-Hort. Soc.iind., V'., {ne^ series), Pt. VI. (Proc. iSj8), 25, 
48 Indian Forester, VII., 179 ; Sponr, Encycl(jp.,g'' t; Balfour, Cyclop., 
bo^.; Official Corresp., R. and A. Dept. B. Proc., iS8t. 

Habitat —An erect annual, with broad, heart-shaped leaves, covered 
with stiff hairs. The flowers are yellow' or white, and form axillary or ter¬ 
minal heads. None of the earlier botanical writers allude to this plant, 
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from which circumstance it is presumed to be a modern introduction. It is a 
native of west Tropi^l Africa (the Congo basin particularly), and of Tro- 
pical America. Voigt is the first Indian writer who makes mention of the 
plant, and in his day it would not appear to have been so plentiful as at 
the present time, since he simply remarks that it is domesticated about 
Serampore. Graham, and after him Dalzell & Gibson, affirm that the 
plant was introduced into Bombay from Brazil by the late Mr. Nimmo. 
It is now plentiful throughout the hotter damp tracts of India, more especi- 
ally in the vicinity of Bombay. 

FIBRE, 

Fibre.—It yields a fibre 8 to 9 feet long, with a silvery lustre, and almost 
as soft as silk. Dr. King reports that for paper-making this does not seem to 
promise much ; it has, however, been experimented with in Bombay as a sub¬ 
stitute for jute and was reported on favourably by the manager-of a factory. 
The fibre was shown at the late Colonial and Indian Exhibition, an excellent 
sample having been presented by Mr. A. B. Gupte. At ont Jme high 
hopes were entertained that Bombay would, in this fibre, possess the means 
of competing with the Bengal jute manufacturers. Just as the growth of 
the jute industry eclipsed all the other fibres that were, half a century ago, 
equally contesting the growing market for a cheap textile, so twenty years 
later, the immense popularity of the Bombay wheat trade seems to have 
extinguished the hopes once entertained of this fibre. The reports pmb- 
lished regarding it are, however, unanimous, that it is little if at all inferior 
to jute, and that capital directed towarcJs the cultivation and manufacture 
of the fibre is all that is needed to place the industry on a sound commer¬ 
cial basis. The efforts to introduce the cultivation of jute into Bombay 
may be pronounced a failure, and there would, therefore, seem every pros¬ 
pect of a new interest being taken in this neglected fibre. MaUchra fibre 
was much admired at the Colonial and Indian Exhibition, and the experts, 
who examined it, were of opinion that Bombay would not much longer con¬ 
tinue to import the sacking required for her grain trade, and that some en¬ 
terprising manufacturer would soon be found willing to use this, or some other 
allied fibre in the preparation of gunnies for the local market. In the hope 
of usefully placing in the hands of the public existing information the fol¬ 
lowing reprint may be here given. 


NoteSy on the Experimental Cultivation of Malftchra CApltata in Bombay. 

Mr. d. E. O’Conor, then Assistant Secretary to the Government of 
India in the Department of Revenue, Agriculture, and Commerce, on 
the 15th April 1878, wrote of this plant and its fibre :— 

“ Among the specimens of raw produce collected in Bombay for the Paris Exhibi¬ 
tion were samples of fibre extracted from Malachra rotundifolia (so named in the 
list of Bombay contributions). Regarding that specimen, the following remarks 
were made in a memorandum attached to the list of contributions: 

'From this plant, which erows abundantly during the rains in waste places In 
and near Bombay, Dr. W. Gray, M.B., extracted a 6ne fibre and sent it to the 
proprietor of the Bombay Hemp and Jute Mill for examination. It was most favour¬ 
ably reported upon. At the beginning of the last monsoons the proprietor was, at his 
own request, taken to the Byculla fiats in Bombay and the plant was shown to him. 
He remarked that the usefulness of this plant was not known, and reported that 
the discovery is * a boon to Bombay.’ He has subsequently taken steps in procuring 
fibre from this plant, and about forty day labourers were till now kept working by 
him at Chembive, a village near Coorla. A new industry has thus been started. This 
fibiw perhaps deserves special attention.’ 

Struck with these remarks, I asked the officer who was in charge of the Bombay 
collections for Paris, and who had prepared the list (Mr. F. F. ArbuthnOt C.S., 
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Collector of Bombay), to be good enough to furnish me with some further information 
on the subject and samples of the fibre, as well as of the plant itself. Mr. Arbuth not 
was not able to send me any of the fibre, the whole quantity prepared by the mill- 
owner referred to above alter the monsoon having been already exhaustea. He has 
mixed the fibre with jute and made gunny-bags of the mixture. Mr. Arbuthnot 
sent me samples of the plant, however, and the copy of a letter from the mill-owner 
to Dr. Qray on the subject of the fibre. Ihe letter was to the following effect: — 

‘ 1 have received through your friend, Mr. B., a sample of a nicely-cleaned new 
fibre taken from a jungle plant, and being new it gave me extra pleasure in testing it 
and I can safely say that the new fibre is auite as good as jute. If this new fibre can 
be grown in quantity, it will be a great thing and a boon to this Presidency. The 
fibre isactually not the yarn of jute ; nor do I know its true name. It seems like 
what the natives call ranee bhsn^ey or jungle / but even that is doubtful 

as bhendee is scarcely so good as this fibre. ’ 

‘ The fibre is in length from 8 to 9 feet, thoroughly clear from gummy substai.ee 
and dirt, has a nice silvery appearance with a peculiar lustre, and is almost a.s soft as 
silk. In passing the fibre through the machinery, damped with oil and water, as is 
commonly done with Bengal and Konkan jute, yarn was produced strong enough and 
nearly equal to that made from the second quality of Bengal jute . In the opinion of 
our European spinning-master, owing to the almost imperceptible difference between 
the yarn made from the nrw substance and Bengal jute, it is very suitable for weft • 
but if the plant is carefully grown and well looked after, the fibre would then no 
doubt, rank fully equal to Bengal and Bombay Jute. Owing to the high prices ruling 
for jute in Bengal and elsewhere, the new fibre, if carefully prepared, Would command 
a ready sale at R3-12 to R4 per Indian maund. * • 

1 submitted the specimens of the plant, and the papers received from Bomoay, to 
Dr. King, Superintendent of the Botanical Gardens, ^ebpore, who had kindly offer- 
od to identify and name the plant. He says that the plant is Malachra capitata 

and not M. rotundifolia, which is found only in South America, and he adds_ * 

‘Malachra capitata, • though probably originally a native of South America 
also, is now found everywhere within the tropics. It now grows sparingly about 
Calcutta; but, as it is not mentioned by Roxburgh in his Flora Indica, it appears 
probable, that it did not occur at all here in his time. Wightand Arnoft do not 
mention it in their Prodromus Floree Peninsula India Orientalis, and it is there¬ 
fore, inmrobable that it was common in Southern India when that book was written 
I should not anticipate any difficulty about growing the plant in Bengal; hut whether 
It would yield as good a fibre or be as valuable as iute, I am quite unprepared to offer 
an opiniori. The plant belongs to the new order Malvacr>e. It is an erect annual 
vor occasionally perennial) shrub, covered everywhere with very stiff hairs. The 
Iwves are broadly heart-shaped, almost rounded, and are borne on long stalks! The 
flower-heads are also carried on long cylindrical stalks which rise from the axils of the 
leaves. The flowers themselves are yellow or white in colour. There are alwut five 
or six of them on each head, and they are surrounded at their origin from the flower 
stalk by three or four half-kidney-shaped bracts. Each flower produces five seeds.’ 
TU above isa popular description. Sir J D. Hooker’s description in the Flora 
^^tish India \s io same effect, though stated in botanical terminology. Sir 
Joseph Hooker yvrites of this plant (M. capitata) that it occurs throughout the 

hotter parts of India from the North-Western Provinces to the Carnatic orobablv 
introduced. ^ 

The members of the family are usually found in marshy places within the tropics 
It would seem, therefore, that this species would thrive well in Bengal; in fact, it is 
already common about Calcutta ; and Voigt {Horttis Suburbanus Calcuttensis, page 
112) refers to it as domesticated in his time (1841) about Serampore. Mr. B lechy n« 
oen tells me that Qraharn, in his Catalogue of PlanW in Bombay and its vicinity, 

allude* to Malachra rotundifolia as introduced by Mr. NImmo about forty years 
ago. •' 

The preparation of the fibre is the same as that of jute. When Dr. Qray 
^erated on the fibre in Bombay, he steeped the stem in water for a week. It must 
t' when freshly“cut; for, according to the experience of the mill-owner, who 

iried the fibre, 'f the stem is exposed to the sun and allowed to dry, great difficulty is 

elt in getting rid of the external bark, and the fibre obtained is coarse and inferior in 
quality. 


This letter was dated 20th July 1877. 
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The utilisation of this plant would be specially advantageous in the Bombay Pre¬ 
sidency, where as yet attempts made to grow jute can hard^ be said to have had any 
success. But the plant seems to merit attention in Bengral too. Growing as it does 
and flourishing without any attention in marshy soil, of which we have more than 
enough for all purposes in Lower Bengal, it would seem to offer the spinners and 
paper-makers an excellent substitute for, and addition to, jute. I believe the Bally 
Paper Mill Company are anxious to find some fibrous product capable of conversion 
into paper at low cost. Here is one to their hand, and I b g to recommend it to 
their attention, as well as to that of iute-spinner’s and rope and twine makers. 

In Balfour’s Class Book of Botany 771) it is said that in Panama the 

leaves of this plant are used as an anthelmintic. 

Reports obtained through the Agricultural and Horticultural Society of India on a 
sample of the fibre of** Malachra Capitata” prepared in Bombay by Surgeon- 
Major W. Gray. 

I have no doubt this fibre would prove a good substitute for jute for most pur¬ 
poses to which jute is applied ; but it seems rather more harsh, and its spinning qua- 
litie.; should be tested in one of the jute-mills before giving a very decisive opinion. 
To ascertain whether it would prove economically a substitute for jute, we should 
require to know the yield of fibre per bigha or acre, and the cost of cultivation and 
manufacture. 

(Signed) S. H. ROBINSON. 

This sample is beautifully bright and clean, fair length, and good strength of staple, 
but somewhat harsh. 1 doubt if it would make a good warp yarn in its#*lf, but 
mixed with good jute it would do so. The fibre for spinning is not so valuable as 
jute; it lacks the forked ends when broken, such as the latter possesses, and par¬ 
takes of the character of the fibre known as meshta, which when broken looks as 
though it had been cut and left with square ends. Before its value as spinning fibre 
could be fairly assessed in competition with jute, it would be needful to show cost of 
production, outturn per bighOy &c. 

(Signed) W. H. COGSWELL. 

Fibre harsh. 

(Signed) W. SPALKART. 

Extracts paragraph 3, of a letter from the Acting Collector of Tanna, No. Sipd. 

dated 14th October 

3. The seed of the Malachra capitata, which formed the subject of correspond¬ 
ence ending with Government Resolution under reference, was sown broadcast during 
the monsoon just over in gurcharan or waste land in Bandora taluka, Salsette, and 
in certain villages of Bassein and Kalyan talukas, an', the result is reported to be 
a complete failure. This result is apparently attributable to the exceptionally heavy 
fall of rain, and I would recommend a further trial next season. 

The following report was received from the Superintendent of the V'ictoria Gar¬ 
dens, Bombay, in 1879:— 

* Not having any seed of the plant in stock, and none being pr '^cu'-able in the 
bazar, I gathered a quantity of young plants from the flats, as soon as they appeared 
after the commencement of the rains, and planted them in regular rows 3 inches 
apart, with a space of 1 ^ inches betwixt each plant. 'Ihcsoil was stony and l(wse, 
formed of a mixture of decayed cutchra and the natural soil of the garden. I he 
plant grew very rapully, and after three months’ growth reached a height o* 7 to 8 feet, 
each stalk perfectly straight, and measuring at the root fiom i to 3 inch in diameter. 
After four months’ growth the plants were cut down, all leaves, branches, and seeds 
removed, exposed to the sun for three days, and then steeped in water for five days; 
they were then removed stalk by stalk, and all the fleshy or pulpy part removed by 
pressing with the finger and thumb. The outcoTnc is as follows: from a Bengal 
bigha, or an area of 1,600 square yards, fibre (the same as sample sent) can be pro¬ 
duced weighing 560!!). When cultivated during the rains, the plant requires no 
attention whatever; but it must be grown very close together and not exposed to 
high winds. The cost of removing the fleshy matter from the fibre will amount to 

about R3 per bigha.* , ^ u 1? t 

'I he Superintendent, Khandesh Experimental Farm, Bombay, wrote (26th reb- 

ruary 1879) to the Collector of Khiindesh : — 

‘.As directed in Government Resolution No. 362 of 8th May i8/8 (forwi. red 
under your endorsement No. 2154 of 13th idem), I have the honour to report on the 
Malachra capitata '.Syn. rotundifolia) a.s a fibre-producing plant. 

2. This species of mallow was introduced into Khandesh presumably at a recent 
date, although there seems to be no very trustworthy information on the subject. I 
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is known here by the name of ran bhendee, and the cultivators are more or less fami- 

li^ with the quality of its fibres, which they sometimes extract. v c t • 

3. It is found only in good soil, and makes its appearance soon after the first ‘'^**}* 

Its leaves much resemble those of the cotton plants in its young state, and on this 
account often grows along with that crop for a month or more before being dis¬ 
covered. ... . .ci_ II 

4. I have conducted many experiments in the utilisation of this waste fibre as well 

_in the cultivation of the plant as an ordinary crop. I find that the best fibre is pro¬ 
duced from green stems, and they are ready tor cutting in the early hharif harvest, 
or in time to admit of a light raAz crop being sown afterwards, and that the crop 
does not exhaust the soil as in the case of sunn hemp. 

5. 'I he habit of the plant is very peculiar : it throws up in the first place a strong 
central stem, several feet high, furnished with a few straggling lateral shoots. Ihe 
best fibre is got from an abundance of radical shoots, which remain procumbent and 
to a distance of 4 or 5 feet, where the ends become slightly bent upwards to adniit of 
the thorough ripening of the cluster, or head of capsules which contain the seeds of 
the plant. 

6. A bale of this fibre, along with seven other hinds, were forwarded to GQvern- 
ment in accordance with the instructions contained in paragraph 8 ol the Resolution 
No, 1881 of 7th July 1874. The whole was sent, through the Secretary of State to the 
Dundee Chamber of Commerce, who merely recorded a general opinion on the whole 

batch without dealing with the merits of any paiticular sample. 

7. Tlie ran hhendee fibre is easily extracted, as the bark contains comparatively 
little of the gummy substance so common to many others of the fibre-producing 
plants. 

8. Notwithstanding the large number of ** miscellaneous fibre ’* shown at the late 

Mahiii Exhibition, two of the three prizes offered under this head were awarded to 
tAmpits oi ran bhendee. j- • 

9 . 1 have had a parcel of the fibre prepared, and await your orders regarding its 
despatch.’** 

I he above compilation of available information was first published by 
the writer in the Selections from the Records of the Government of India, 
in the Revenue and Agricultural Department 11888-89), since which date 
no further particulars have been obtained. The fibre seems well worthy of 
careful investigation /st, as to whether it can be produced in Bombay at a 
price to compete with Jute j and 2udt whether it can be as cheaply and 
economically utilised. 

Malabar Oil. 

Ihe ambiguous term ‘Malabar Oil’ is applied to a mixture of the 
oil obtained from the livers of several kinds of fish frequenting the Malabar 
Coast of India and the neighbourhood ^of Karachi. The species chiefly 
used belong to the genera iCtobatis, Carcharias, Clupea, Pristis, 
Rhynchobatus, Silundia, Trygon, and Zygaana. 

Seethe article Fish in Vol. Ill,, 363 397. 

Male Fern, see the article Ferns, Vol. III., 323. 

MALCOLMIA, Br. ; Gen PL, /., 77 - 

[ 1^6 ; CRUCIFERif:. 

Malpolmia africana, Br.; and M. strigosa, Boiss.; FI. Br. Ind., 

Vern ■— Khunsernia, patlhra, pdehan, chinuka, Pb. 

References. Pb.Pl.,14 ; Murray, PI. and Drugs Sind, $0 ; 

Slewort, Account of a Journey in Haedra and Khtigdn (Jour. Agri.-. 

Hort. Soc. Ind., X/l.); Aitchison, Rept. Botany, Afgh. Del. Com. ; Lace, 

Report on the Vegetation of Quetta (i>i m.s.s.). 

Habitat.—Small, herbaceous weeds found in the hotter parts of North 
India (Panjab, Sind, Baluchisian. and Afghanistan), where, according to 
Stev/art, the last mentioned species fin Hazara) so abundant as to carpet 
the ground, and give it a heather-like purple hue. The first mentioned 
species ascends from the Panjib plains to altitudes of 13,000 feet above the 
sea 
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Fodder.—These, along with a few other equally abundant cruciferous 
plants (principally Lepidium Draba), are greedily eaten by goats and sheep, 
and in Quetta may have much to say to the superiority of the mutton rear¬ 
ed in that neighbourhood. M. Bungei, Boiss., occurs in Peshm Valley 
\Lace), Of this species Aitchison reports that in the Hari-rud Valley it is 
in so great abundance, on gravelly soil, as to give a bright colour to the 
country. "Mr. Lace states that in Peshm it is an important fodder plant, 
and doubtless this is the case also in Afghdnistdn. 

MALLOTUS, Lour,; Gen. PL, III., jig, 

A genus of trees or shrubs, comprising some 70 species, natives of the 
tropical areas of the Old World. Ihe arborescent forms yield soft, light, 
woods of no great economic value. In India there are 45 species: 2 of these 
occur throughout the hotter parts of the continent; 9 in Madras; 5 along the 
foot of the Himalaya; 6 in Assam; 15 in Burma; 4 in the Andaman islands; 

7 ID Ceylon; and 22 in the Malay Peninsula—Burma to Singapore. The fol¬ 
lowing are the more important species. 

I fri^O • tJT A 

Mallotu$ albus, MuelL Arg. ; FI. Br. Ind., V., 42g ; Wight, Ic., /. ’ 

Syn. —M. TETRACOCCUS, Kure ; ROTTLERA ALBA and TETRACOCCA, Roxb.; 
R. MAPPOIDES, ; R. PKLTATA, Wi^ht; R. PANICULATA, Wall. 

Vern. Marleya, Sylhbt; logi mallata, Nepal; Numbong, LbpchA. 

References.— FI. Ind., Ed. C.B.C.,j37 ,■ Brandis, For. FI., 444; 
Kutb, For. FI. Burnt., I /.,383 ; Beddome, For. Man., 208 ; Gamble, Man. 
Timh., 36 i; Dala & Gibs., Bomb. FI., 23 o; Bombay Gaaetteer (Kdnara), 

XV., Ft. 1 ., 443. 

HabitAt.—A small, everCTeen tree, found in Sikkim, East^ Bengal, 
Assam, Chittagong, the western Ghats, Mysore, and Ceylon. On the 
Himalaya it ascends to altitudes of 3,000 feet. 

Structure of the Wood.—Soft, white : weight 31ft per cubic foot. 

M. muricatus, Muell. Arg.; FI. Br. Ind., V., 

Under the above name. Gamble, Kurz, and other writers on Indian Eco¬ 
nomic Products have described a tree which yields a grey, moderately hard 
timber. The Flora of British India (Po/.’K., 436,437, 439) points out 
that the tree of Mysore and Travancore so designated is M. muricatus, 
Beddome: that of Ceylon M. Walkers, Hook.f.: and the Andaman plant 
is M. andamanicus, Hook.f., the Ouk-mouk, of the Burmese. 

M. nepalensis, Muell. Arg.; FI. Br. Ind., V., 428. 

Syn.—M. OREOPHiLUS, Muell. Arg.; Gamble, Man. Timh., 362 . 

Vern, — Numbungkor, Lbpch>^ Safed mallata, Nepal. 

Habitat.—A small tree of the central and Kastern Himalaya : Nepil, 
Sikkim, altitude 5,000 to 7,000 feet, Khdsia Hills 4,000 to 5,000 feet. 

Structure of the Wood.—White, soft; growth moderately fast, five rings 
to the inch of radius {Gamble). 

M. philippinensis, Muell. Arg.; FI. Br. Ind., V., 442. 

The Monkey f.ace Tree. 

Syn. — Rottlera tinctoria, Roxh.; R. aurantiaca. Hook. & Am.; 

R. AFFiNis, Hassk.; R, MONTANA and moli.is. Wall.; Croton philip- 
PBNSIS, Lamk.: C. punctatUs, Rete.; C. COCcTNEUS, Vahl. ; C. MONTA- 
NUS, Willd. ; C. DISTANS, Wall. ; C. CASCARILLOIDES, Rouesch. 

Vern. — KambUi, kamud, kamald, kamild, hameln, ruin, ruli, kambhal, 
wussantha-ganda (powder). Hind. ; Rori (Loharducga) ; Dhola sindur, 
(Birbhum); 5 'fndMri (Darjiling) ; Kamild, lung {kishur or kdsar^s^i- 
Iron), kamaldguri (the dye powder), kamaldgundi, Beng.; Kumala, 
sundragundi,bosontO‘gundi, Uriya ; Rora, Santal; Gangai, fuddum, 
jaggari, ASSAM; Chtnderpang, maehugan, Garo; Sindurta, sajed 
mallata, Nepal; Puroa, tukla, numhoongkor, Lbpcha; Baraiburi, sin^ 
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durpongt MicHl; Gond ; Reoni^ roli^ kamela (Banda); Ruinia 

kattiela, (Bijnour) ; Rori (Bundrlknund) ; Siuduna, puroahung, 
N.-W. P.; Rohni, (JUDH ; Ruen, riuna^ roll, tauni, reru, Kumao^n ; Kaim- 
bil, Kashx!IR; Kamela, kamal, kambat kumila, reitti, reun, rulyd^ Pb. ; 
A'<jw6az7a (Peshawar), Pushtu; Rauni, rori, chamar gular, ningur, 
C. P.; Kuku (Melghat), BeraRS ; Skendri,kapela, kamala, Bomb. ; Shen^ 
dri, shindur, WhR.’, Kapilot Guz.Kapli, kapila, kanieln-mdvu pod 
=»ponen), Tam. ; Kunkiima, kdpila, \;assuntagiinda (powder), chertdra- 
sinduri, Tpl. ; Kurku, rartxamdle, corunga-manje, sarnakasari, hulichel- 
lu, kunkuma, Kan.; Ponnagam (?Catophyllum inophyllum\M alay. ; 
Taw-tee^cteng, tandhie^den, Surm. ; Taiathadin, Shan; Hamparan^ 
della. Sing. ; Kapila, )<ampilla (the red mealy powder), rechanakn 
{Punnaga is incorrectly given in many books as Sanskrit for this plant,— 
see Catophyilum inophyllum), Sans.; Kinbll (a word derived from the 
Sanskrit and now restricted in India to this plant), Arab. ; Kanbild, Pers. 

References.— FI. Jnd., Ed. C.B.C., 7 i 7 ; Brandis, For. Ft, 444 ; 
Kura, For. FI. Burnt., 11 ., 38 r ; Beddome, Ft Sytv., t. 28g ; Gamble 
Man. 1 imb., ; Dala. Gibs., Bomb. Ft, 23 o ; Strwart, Pb. Pt, /p7 ; 
Grab , Cat. Bomb. Pt, 184 ; Mason, Burma and Its People, st2, $43, 761 ; 
Benth., Ft Hongk., 307 ; Hooker, Him. Jour., J., 3 i$ ; Miguel, Ft Jnd 
Bat. Suppt, 4S4 ; Rheede, Hort. Mat, V., t. 21, 24; Elliot, Flora A ndhri- 
ca, 36 , 8 ^, 9 S, 9 ^. J 03 , i$i, 16^, 185, i8g, igo ; Pharm. Jnd., 202; British 

Pharm., J67; Moodeen Sheriff, Supp. Pharm. Jnd., 170; U. C. Dutt, 
Mat. Med. Hind., 232 , 3o2 ; uymock, Mat. Med. W. Jnd., 2nd F.d., 7og; 
Fliick. & Hanb., Pharmacog., $72-576; U, S. Dispens., i$th hld., 82H; i 
Bent. & Trim., M^^d. Pl.,JV., t. 236 ; Murray, PI. and Drugs, Sind, 34 ; { 
Med. Top. Ajm., 142; Irvine, Mat. Med. Pat., 48; Buchanan, Jour¬ 
ney through Mysore, Canara, &c , J., iC>8, 204, 211; JJ., 343; Baden 
Poviell, Pb. Pr., 376; Atkinson, Him. Dist., 776 ; Drury, U. Pt, 2H$ ; 
Lisboa, U. Pt Bomb., 122, 248, 258, 268, 27$; Birdrvood, Bomb. Pr., 78, 
3 oi, 336 ; Royle, 111 . Him. Bot , 32 g ; McCann, Dvesand Tans, Beng., 
18-20 ; Buck, Dyes and Tans, N.-W. P., 31 ; Liotard, Dyes, $6'$8, 8g, 
90, 12$ ; Wardle, Retort on India Dyes, p. $ ; Darrah, Note on Cotton in 
Assam, 33 ; Aplin, Report on the Shan States, 1887-88; Prof. Hummel, 
{Special Report in connection -with Colonial and Indian Exhib.) ; Kew 
Reports, 50 ; Kew Off. Guide to the Mus. of Ec. Bot., 1 ig ; For. Admn. 
Report Chutta-Nagtore, 1881;,34 ; Bomb. Gae., XI., 2$; XV., i., 7$ ; Lamk, 
Encycl:, JJ., 206 ; Indian Forester, Vot III., 24. 204 ; Vol. JV., 230, 3 t 8 , 
323 : VJIJ., 106, r/p; JX , 4i3 ; X., 33 , 32 $; XJ., 3^.7 : XU., \88 {XXJJ.^ • 

* Gaeette^s .—N. W.P.,J.,34; JJ., /7J; JV., 77; X., 317; 
Bombav, XV.,72 ; XVJJ., 26 : Panjdb, Hoshidrpur District, 10 ; Rawal¬ 
pindi Djs^riV^, i$, 83 : Peshawar District, 2 ; Mysore and Coorg, J., 48 
» 7 ; NI., 22 ; Hunter, Orissa, JJ., t 79 , Ap. VJ .; Manual of the 
Luddapah District, 200 y Settlement Report of the Upper Goddvery Dis¬ 
trict, 38 ; Central Provs. (Raipur Dist.), 76 ; (Chanda District), Ap. VJ • 

Series), JV.,JPt. /., 2/0, 2/r; VJ., Pt. J., a/f VJJj\ 

ifr‘* c*^f * 314, 3 S 3 , 390. 3 gr; XJV., 21, (New Series^, J., io 3 ; 

VI., bel., 20’, Honigberger, Thirty-five years in the East., 337. 

HabiUt.—A small, evergreen dree, found throughout- Tropical India- 
along the foot of the Himalaya from Kashmir eastwards (ascendintr to 
IBengal and Burma, Singapore, and the Andaman 
Islands ; and from Smd southwards to Ceylon. Distributed to China the 
Malay Islands, and Australia. ' ® 

THE KAM^iLA DYE. 

Histoi^ of the Dye and Medicine.—Much has been written reo-ard- 
mg the Kamdla dye (or as it is known in Europe Kamala). This if the 
powdery substance obtained as a glandular puLscence from the^terior 

PW'ippmeasis. Eve!; at the present day, how- 
Vi * dye cannot be said to have obtained the position in Euro¬ 

pean commerce, which its merits deserve. In India it is sometimes known 

dm^t narne Ktnbd (a word derived from the Sanskrit name for the 

drug); but. accord,ng to certain Arabian writers, there were two kinds of 

Q A 
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Ktnhil, the red Indian and the black or purple Abyssinian. It has now 
been ascertained that the darker coloured Kmbil is the African WinsoT 
Warns drug and dye, a substance obtained from a Flemingia {see Vol', 
///., 400-403). The Indian Kinm appears, in fact, to have at one time 
been chiefly used as an adulterant for IVarst and as such it first found 
its way to Europe. The history of the black Kinhil has been more carefully 
worked out than the red, though what is apparently the latter is mentioned 
in the Chakradatta-songrdha and in the Bhdvaprakdsa (A.D. 1535 )* 
hence was probably known to the later Sanskrit medical writers. Profes¬ 
sor Wilson was of opinion that the Arabians of the eighth century studied 
Hindu medicine before that of the Greeks, and that Chakrapani Datta s 
g*reat work was translated into Arabic about A.D. 773. From that period 
the name Kiyibtl probably dates. Arabian writers of an earlier period ap¬ 
pear to allude exclusively to WarSy\.\\^ synonym Ktnbil being given by com¬ 
mentators or translators. I'hus Paulus Aegineta in the seventh century 
refers to Wars and Ibn Khurdadbah, who lived A.D. 869-885, states that 
from Yemen came stripe silks, ambergris, ivnrsy and gum. Kmhil is some¬ 
times compared by the Arabian writers to saffron, hence in all probability 
the modern though inaccurate application of the vernacular name ^tsar 
ip some parts of India. This mistake was made by Brandis, Gamble, 
Bentley 6 c TrImen. &c. In the tenth century. Masundi wrote of Ktn- 
hil a^s a sandy substance of a red hue. which was useful as an amhelmintic 
and in the treatment of cutaneous diseases In the thirteenth century, 
Kaz-wini referred to Wars as a plant sown in Yemen which resembled 
Sesam. Most writers from that date carefully distinguish Wars iron) Ktnbil. 
and speak of the former as a dye and medicine used externally to remove 
freckles and taken internally to cure leprous eruptions. Ihey seem o 
have understood that the red Kinbil was an anthelmintic drug-a property 
not possessed by Wars. The Afakh^an ef-Ad-wya m^kes the same dis¬ 
tinction, but says the Klnba is the pulp of a fruit 

ing on the mountains which has long stiff thorns. It is wh!^rh 

Mir Muhammad Husain never saw either th6.tree or the fruits from wh ch 
the Kamila powder is obtained. His description of the fruit and of the 
powder obtained from the interior (instead of from the 
Ts curiously enough almost identical with that incorrectlv given by Liotard 

McCann, and other popular modern writers on fmm 

Wars, Mir Muhammad remarks there is a black kind «^'ch [[ 

Ethiopia, called//afis/it and a dull red kind known as 
yielding an inferior dye. He then adds that the seeds of the J! . . 

resemble those of mdsh (=Phaseolus Mungo radiata), a fact wh ch 
recent investigation has confirmed, by the determination of Wars as the 

glandular pubescence from the pods of a Flemingia^ 

The vernacular names used in India to denote the Kamela Powder im¬ 
ply its colour, but they are the same names as are given to the a'^^^e 
faindice. It is somewhat remarkable, however that 

writer who deals with Mallotus philippmensis J^ould neither have heard of 
its dye, nor of its anthelmintic property. In .684 Rheede 
Malabaricus) described and figured the plant, but he 

and fruits as being made, along with honey .into a ^enom^ 

treatment of itch and for application to the bites of ;'a°i^n 

ous animals. Similarly, the root, he adds, was made into a 
found valuable in the treatment of contusions, since it po^^d J^^P^^Pj 
of dissolving coagulated blood. He does not appear to , ,),g 

powder, nor does he call the plant by a name in any way Rovbureh’s 
Lmes in modern use. He calls Po„nagam,huU^ R°^Bh ® 
Poonag.th^x. name should in all probability be assigned to Calophyllura ino 
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phyllum. Dr, Hove, an indefatigable traveller and botanist, who visited 
Bombay in 1787, alludes to KanieLt apparently, but under another incorrect 
name—‘ —as being used to adulterate a permanent dye prepared 

from Bixa Orellana by combining the dye from the seeds with that pre¬ 
pared from the roots and leaves. 

The reader will find (in the Selections from the Records of the Government 
of India, Revenue and Agricultural Department, 1888-89, PP- 53 " 5 ^) 
account of Hove’s dye, and perhaps the facts there given may be found inter¬ 
esting, because of their bearing on the subject of Kamela. Most writers 
speak of Buchanan as having been the first European writer who described 
Kamila dye. I he Diary of his Journey through Mysore, in which he gives 
particulars of the process then in use, is dated 1807, but Roxburgh’s Coro- 
mandel Plants was published in 1798. In that work the subject is discuss¬ 
ed in great detail, and the genus Rottlera, bv Roxburgh, founded in order 
to isolate from Croton the Kamila and one or two allied species. '1 he spe¬ 
cific name of tinctoria given by Roxburgh denotes its dye property as be¬ 
ing then recognised, but in his Flora Indica he adds that “ the root is said 
to dve red also.” 

The properties of both the dye and medicine are, at the present day, ap¬ 
preciated by the people in every province of India It is mentioned in most 
of the Gazetteers and District Manuals, but the following special authors 
may be consulted regarding the substance : — 

In Bengal^ Roxburgh, Dutt, Gamble, Liotard, McCann; in the 
North-Western Provinces, Brandis, Buck, Atkinson; in the Panjdhf 
Stewart, Baden-Powell ; in Bombay and Sind, BIrdwood, Murray, 
Dymock, Lisboa ; in Madras, Elliot, Moodeea Sheriff, Bidie, Drury; 
and in Burma, Mason, Kurz, &c. 

The statement, made originally by Roxburgh, that the roots afford a 
red dye, has been confirmed by Schlich and by Kurz. All other \Vriters, 
who allude to this subject, appear to have been compiling from Roxburgh, 
so that it would seem that the dye property of the roots is not generally 
known, or has, within the present century, been lost sight of, through the 
introduction of cheaper and more convenient dyes. A similar disappear¬ 
ance of knowledge has been incidentally alluded to above in connection 
with Orellana—a permanent dye having, according to Dr. Hove, 

been prepared in Bombay in 1787, through combination of the colour from 
the seeds with that prepared from the roots and leaves. Kamila, he tells 
us. was employed to adulterate that permanent d\e preparation from Bixa. 
But even at the present day certain writers speak of Kamila as used to adul¬ 
terate arnatto. It is thus probable that this practice was the outcome of the 
fact that the introduction of arnatto displaced the latter being conti¬ 

nued as an adulterant only. Though much inferior to Kamila in many 
respects, arnatto is a simpler and cheaper dye, eminently suited for temporary 
tinctorial purposes, such as the Ahir of the Holi festival. The inference is 
thus probably admissible that Kamila was the dye which Buchanan {Statis¬ 
tical Account of Dindjpur) informs us was displaced by the then recetitly 
introduced arnatto in the province of Behar. So far as the writer can 
discover, however, the dye property of Kamila was at least nqt generally 
known in India much more than 200 years ago, and it seems highly pro¬ 
bable that its medicinal virtues were not fully appreciated until a consider¬ 
ably later date. It is at least significant that painstaking investigators, 
Ainslie, Elliot, Roxburgh, Honigberger, and O’Shaughnessy, 
should have been ignorant of the fact (if fact it was, at the beginning and 
taring the first half of the present century) that Kamila was deemed by 
the people of India their most effectual anthelmintic drug. Alnslle does 
not so much as mention the plant by name, and Elliot and Roxburgh deal 
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with it only as a dye; the former author informs us that with the Telegu- 
speaking people it was in his time known as wild-arnatto {Kondu or Karu~ 
jdphara). Throughout India there is a singular tendency to give to the 
dye the vernacular names for the disease jaundice (i.r., Kapila, Kamila, 
Kamila, Khamalai, (sfc., &c.), a comparison doubtless suggested from the 
resemblance of the dye to the jaundice skin. But a comparative name, 
such as the above, stands every chance of being of mo^rn origin, the 
more so since four or five other silk dyes are nearly always confused with 
the Knmela of more precise modern writers. Of these may be mentioned, 
Calophyllum inophyllum, Crocus sativus, Mesua ferrea, Oc^ocaipus loagi- 
folius. The first is apparently the true Panndga of Sanskrit writers, though 
Roxburgh gave that synonym to Mallotus ; so also the Crocus is the true 
Kesar, though that name is sometimes given to Kamela. While such con¬ 
fusions exist, we have the assurance of UdoyChand Dutt that the Kampilla 
and Rechanaka of the more recent Sanskrit medical writers was Mallotus 
philippinensis, and since it was by them recommended as an anthelmintic, 
it seems probable that his determination is correct, and consequently that 
the knowledge of this drug may have migrated from India to the Arabian 
and Persian physicians, and returned again when an import trade was 
established in the Ethiopian, Arajbian, and Abyssinian drugs with which it 
became confiised by modem writers. FlUckiger & Hanbury {Pharma^ 
cographid), Bentley & Trlmen {Medical Plants^, and several other au¬ 
thors state that Mallotus philippinensis is a native of Abyssinia, Southern 
Arabia, and India. This is probably a mistake, the genus Mallotus being 
sparsely distributed to Africa. There are, however, three or four Abyssinian 
species and several members of allied genera, some of which appear to 
possess the medicinal properties of the Kamila. At one time, for example, 
considerable interest was taken in Cortex musence, the bark of Croton 
macrostachys, A. Rich. (Rottlera Schimperi, Hochst), a tree met with in 
Abyssinia, which, by the natives of that country, is held in esteem as an an¬ 
thelmintic. The frequent reference, by the older writers, to Abyssinian 
Kinbil, leaves it probable that we shall yet discover that an African or 
Abyssinian species of Mallotus may actually have produced the drug in 
question, though modern writers assume that the Abyssinian supply must 
have been drawn from India. If this suggestion proves correct, the Indian 
knowledge in Kamila may have been the result of an Abyssinian import¬ 
ed drug being recognised as identical with an indigenous substance not 
previously utilized. 

The earliest mention of the anthelmintic drug Kamila by European 
writers ori Indian Economics appears to be the brief allusion to it in Royle^s 
Illustrations of Himalayan Botany ^uhWshed in 1839 fp. 329 )» but it is 
noteworthy that he does not give it the name Kamila, nor any form of that 
word. This is followed, however (in point of date), by Irvine {Materia 
Medica of Patna'), who gives an account of Rottlera tmetoria which he calls 
Kupila. He remarks : ** The dust from the capsule of the fruit is used to dye 
silk yellow : considered as of a warm nature and given internally as an 
anthelmintic. Dose gr. ii to gr. v. Price per lb. Ro-3-0.” In another 
page he describes Daphne Mezereon as Kamila and says “the seeds im¬ 
ported from Kabul are used as an iiritant.” He again reverts to Mezerrum, 
but calls it Mameera {see Diet. Econ. Prod., Vol. HI., i5). FlUckiger & 
Hanbury {Pharmacographia, $72) followed by Dymock (Mat. Med. West 
India, 2nd Ed., 709) and several other writers appear to be in error when 
they state that this drug is mentioned by Roxburgh and by Alnslie, but 
they are probably correct in assigning to Surgeon Mackinnon of Bengal 
the honour of having first (in 1858) sent it to Europe. Shortly after that date 
it was placed in the British and Indian Pharmacopoeias, but it cannot be 
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said to have since made the same progress in Europe that it has done in 
India. 

Statistics and Prices of Kamela.—With so extensive an amount of 
accessible literature as exists on the subject of Kamila^ it does not seem 
necessary that detailed information should, in this work, be given for each 
province. The tree is wild and apparently nowhere cultivated ; the powder 
IS obtainable in any local bazar and within easy reach of the chief seaports. 
If a demand were to arise, the supply might be almost indefinitely increased, 
without, for many years to come, necessitating cultivation. Though statistics 
cannot be given of the present Indian consumption or of the export, the 
writer, from personal knowledge of India, feels that he is within the mark 
when he affirms that considerably less than half the amount produced is at 
present utilised. It is quite customary to find, in the subtropical forests, 
miles of country, with here and there trees each bearing a mass of over-ripe 
powdery capsules, the Kamila from which is simply being allowed to 
run to waste. Many writers allude to the extent of the local trade. Thus, 
for example, Mr. Atkinson informs us that 2,000 maunds are annuallv 
exported from Kum^on. The known extensive use of Kamela as a silk 
dye is, however, a better criterion of the magnitude of the trade than the 
published statistics of any one district or province, since particulars of a 
limited number of districts only have been published, and the demand is 
for local rather than foreign markets. 

The powder seems to vary greatly in price in the various districts of 
India : Dr. Dymock says that in Bombay it sells for Rii per maund of 
4iBi. Lisboa remarks; “If the berries be plucked too early, this dust 
{Kamila) is mixed with another sort, of a greenish tint, which destroys the 
value of the article, and if not plucked at the right time, the dust will all 
disappear, being blown away by the wind, leaving the berries of a green* 
ish-brown colour, and of no value. The article Kamila finds a ready mar¬ 
ket, and is now worth one shilling and six pence a pound. ’ Buck says 
that in the bazdrs of the North-Western Provinces the Kamela powder sells 
at R22 per cwt. The price in Bengal will be found, in the passage below, 
describing the process pf dyeing which is pursued in the Lower Provinces. 
Regarding Nundydrug Division, Mysore, it is stated that one-eighth of the 
quantity produced is used locally, and that the average annual production is 
a little over 2 tons, and the average price R6 to R7 per maund. 

Chemistry of Kamela .—Kamela powder was first examined by the 
late Professor Anderson of Glasgow University, and subsequently E. G. 
Leube, Junior. The opinions originally published by these chemists have 
been reproduced in all subsequent medical works which have appeared 
in Europe, America, and India, without apparently any additional in. 
formation being brought to light. The powder is said to be aromatic : is 
but slowly wetted by water and yields but littlle colour even to boiling 
water, colouring it pale yellow. In the presence of alkaline carbonates and 
caustic alkalies, especially the latter, it forms deep red solutions. The ex¬ 
tract prepared with soda imparts to silk a fine and durable fiery-orange 
colour, without further addition or the use of mordants ; with cotton, on the 
other hand, it does not produce a good colour. The natural dyd stuff con¬ 
tains 3*49 per cent, water, 78* 19 resinous colouring-matters, 7 34 albu¬ 
minous substances, 7*14 cellulose, and 3 84 ash. besides small quantities of 
volatile oil and a volatile colouring matter. The liquid distilled from the 
alcoholic extract has a yellow colour, an^ the odour of the original sub¬ 
stance. The concentrated etherial extract of the colouring matter deposits 
a yellow crystalline substance called Rottlerin. The extract, prepared 
with boiling alcohol, deposits, on cooling, non-crystalline flecks of a sub¬ 
stance having the composition of Cj© H34 It may be obtained nearly 
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tanning material, possessing only 6*5 per cent, of tannic acid which imparts 
a deep reddish colour. 

Oil —The SEEDS yield a bland oil which many writers recommend as 
worthy of investigation. It has not apparently been chemically examined, 
but it is used medicinally by the people of India. 

Medicine —From the brief histone account given above, it will be seen 
that the early Arabian writers on Kinbil spolce of it as being applied 
externally in certain skin afFecti6ns, or as being taken internally to 
cure leprous eruptions. The distinction into wars and kamela, the latter 
being defined as an anthelmintic, was not made by the Arabs until about 
the tenth century. In the seventeenth century, Rheede, the first European 
writer who in India described the drug, was apparently ignorant of any 
special merit possessed by the powder, but spoke of the plant as being 
employed in the preparation of a cataplasm which was found -useful for 
external application. It was not, indeed, until well into the nineteenth 
century that the merits of the Kamela powder were recognised. 

From a^ut 1780 to 1840 might be described as a period of earnest in¬ 
vestigation into, and record of, the vegetable resources of India. In the field 
of research Jones, Roxburgh, Ainslie, Buchanan, Elliot, Honigberger, 
O’Shaughnessy, &c., worked and published their results. No mention is, 
however, made by any of these authors of the anthelmintic property of 
Kamela powder, though they were all apparently familiar with the dye 
which it yielded. But, from the close of the period named, writers from 
every province, indeed almost from every district, speak of the anthelmin¬ 
tic property of the drug, as if this knowledge had been a matter of ancient 
history. It is impossible to believe that all the distinguished authors men¬ 
tioned could have overlooked so important a subject, but it is equally diffi¬ 
cult to credit so sudden an evolution on the part of the people of India. It 
seems much more likely that modern authors have compiled from one to two 
sources and that the anthelmintic drug, even at the present day, is more 
known to Government apothecaries than to the rural populations of India. 
The Rev. A. Campbell, who for many years has patiently devoted himself 
to the study of the Santals and made an admirable collection of all the 
plants, wild and cultivated, which are found in their country, says of 
Mallotus philippinensis:—“The fruit yields a red powder which is used as 
a dye and medicine, as also the bark. From the seeds a medicinal oil is 
prepared ** Honigberger mentions the plant as used in “anorexia, fever, 
giddiness, hemiplegia, hepatic and thoracic pains, ** but makes no mention 
of the specific property of the powder—the property which alone is dealt 
with by modern writers. Indeed, the use of the leaves, fruit, and barr in 
the preparation of external applications, such as those described by Rheede, 
seems to have disappeared from modern Indian works, its place being taken 
by the undoubtedly more important property of an anthelmintic. Apparent¬ 
ly, however, in Europe and America, Kamila has gained some reputation as 
an external application in the treatment of itch, and the advocates of this 
use of the drug generally urge that it is extensively so employed in India. 
The writer can find no record of this being the case. Dr. Dymock {Matf 
ria Medica, Western India), for example, contents himself with giving a 
review of the drug (mostly compiled from FlUckiger & Hanbury), and 
says practically nothing 01 its special applications in Western India except 
that it is viewed as an anthelmintic. Waring in his Baedr Mediants 
gives the chief facts regarding its value as an anthelmintic and describes 
the methods of usage;—“ In medicine, the purplish-red powder has 
attained considerable repute as a remedy for Taenia or tape-worm. It has 
little or no effect on other forms of intestinal worms. The dose for an adult 
is from 2 to 3 drachms in honey, or a little aromatic water, no other medi- 
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cine being necessary before or after. In the above doses it acts freely on 
the bowels, causing, in many instances, considerable nausea and griping, 
though not generally more than is caused by other remedies of the same 
class; the worm is generally expelled in a lifeless state in the third or fourth 
stool. Should the first trial not prove successful, it may be repeated after 
the interval of a week, but should this be a failure also, it will be.useless to 
continue its use further other remedies may then be tried.*’ Garrod found 
“ its active purgative properties at times rather objectionable” {Mat. Med.^ 
j/j). In most European and American works it is stated that the pow’der 
has been long used in India in the treatment of tape-worm. From what 
has been said it will be observed that the writer does not think the litera¬ 
ture of the subject fully bears this out, and, indeed, with a large section of 
the people of India (the higher caste, vegetarian, Hindus) a drug which 
has its specific action on tape-worm was not likely to have been in much 
demand. The United States Dispensatory assigns to the resin extracted 
iDy ether, the active properties of the drug. Royle seems to have thought 
its action was mechanical, Resembling tl.at of cow itch (Mucuna pruriens). 
This opinion appears to have depended upon the microscopic structure of 
the grains. Their peculiarities have been thus described by Fluckiger & 
Hanbury;—'‘The granules of Kamala are irregular spherical glands, 50 
to 60 mkm. in diameter; they have a wavy surface, are somewhat flat¬ 
tened or depressed on one side, and enclose within their delicate yellowish 
membrane a structureless yellow mass in which are imbedded numerous, 
simple, club-shaped cells containing a homogeneous, transparent, red sub- 
s^nce. These cells are grouped in a radiate manner around the centre 
of the flattened side, so that on the side next the observer, 10 to 30 of 

them may easily be counted, while the entire gland may contain 4.0 
to 60. ” o y .t 
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Special Opinions, —§ “ There can be no doubt that it is Kamila that 
has been generally employed in all Government Hospitals as it is supplied 
from the Saharanpore Botanical Gardens, and the Mallotus philippinen¬ 
sis is so common everywhere in the neighbouring Himdlayan hills that 
there would be no object in adulterating it or substituting anything for 
It. rhere can be no doubt as to its efficacy as a purgative and anthel¬ 
mintic in taenia” G.A Watson, Allahabad). “Purgative 

and anthelmintic in doses of half drachm to one drachm” {Assistant Sureeon 
Sntb Chunder Bhuttacharji, Chanda, Central Provinces). “I have often 
found a two-drachm dose of Kamela to be an efficient medicine in expel¬ 
ling tcenia, and it is not so nauseous to the taste as the extract of male- 
fern * {Surgeon-Major H. W. E. Catham, M.D., M.R.C.P., Lon , Bom- 
^^yArmy, Ahmednagar), “ Waras when applied externally, either mixed 
with water or oil, has a protective influence on the skin against dry and 
cold winds” {Surgeon-Major Jayakar, Muskat). “A commonly used 
^thelmintic. Uncertain in adults. Is also laxative** {Assistant Surgeon 
Nekal Sing, Saharanpur). ** Kamila powder is an efficacious anthelmin¬ 
tic, and Its efficacy is increased when given along with purgatives in doses 
of from 5i5s. to 5 ii*’ {Assistant Surgeon Ram Chunder Gupte, Banki- 
^ Powder is anthelmintic, vermifuge, and cathartic, dose X \; exter¬ 
nally used in scabies *’ {Bally Chand Sen, Teacher of Medicine). Used 
at the Civil Hospital, Umballa, Panjib, as an anthelmintic. Can be 
obtained in the bazirs here” {Brigade Surgeon R. Bateson, I.MD., Um¬ 
balla Cxty). “Ointment made of the powder, (3i to 5i) is used for skin 
diseases {Surgeon Anund Chunder Mukherji, Noakhally). “ Anthel- 
mintic, purgative; doses 5i to 5 ” J used in tape-worm ” {First Class 
Hospital Assistant Choonna Lai, City Branch Dispensary, Jubbulpore). 

Is not to be compared with either santonin or male-fern ” {Surgeon-Major 
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E. Sanders. Chittagong). “ A very inferior anthelmintic, not to be com¬ 
pared to santonin ** (Surgeon G. Price^ Shahabad). 

Structure of the Wood.—Smooth, grey to light red, hard, close-grained, 

no heartwood. Annual rings indistinct. Pores small, uniformly distributed, 

scanty, often sub-divided. Kaint indications of transverse bars. Weight 

48tb per cubic foot. The wood warps and shrinks and is not used except 
as fuel. ^ 

Mallotus Roxburghianus, Muell. Arg.,- FI. Br. Ind., V., ^28. 

Syn.— Rottlera pultata, Roxb. ; Wight, Ic., t. 1873. 

Vem. — Kamli mnllata, phusri mallata, Nepal ; Nim puteli, Bhng.; 
Strgullum, Assam. 

Refereaces.— 7 * 7 . Ind., Ed. C.B.C., 7^7 f Kurg, For. FI. Burnt., 
//., 383 ; Gamble, Man. Tintb., 36 f. 

Habitat. —A small evergreen tree or shrub found in the Sikkim Hima¬ 
laya, in Sylhet and Assam, in the Kh 4 sia Hills, Chittagong and the Mar¬ 
taban, ascending to 2,000 feet. 

Structure of the Wood.—White, moderately hard, close-grained. Weight 
46fc per cubic foot. 

MALT LIQUORS. 

Malt Liquors . —Under this head it is designed to give as concise an 
account as possible of the progress which the brewing of Malt Liquors — 
such as Ale, Beer, and Porter—has msde in India and also to refer briefly 
to the indigenous processes by which exhilarating or intoxicating malt be¬ 
verages are prepared by the people of this country. It may be explained 
that the portion of the article on the ancient history of the art of brewing, 
as here given, has been mainly taken from the pages of the Encyclopcedia 
Britannica, Q.r\dt\\e Indian facts (on European Breweries) from a paper 
published by Mr. H. Whymper on ‘ Brewing in India * which appeared in 
A. Boake Cois Diary for the Brewing Room. 

Early Historic Facts Regardirg Malt Liguors. 

All countries, whether civilised or savage, have, in every age, pre¬ 
pared an intoxicating drink of some kind. The art was known and 
practised by the Egyptians many hundreds of years before the Christian 
Era, and afterwards by the Greeks, Romans, and ancient Gauls. In the 
second book of Herodotus, written about 450 B.C., we are told that the 
Egyptians, being without wine, made wine from corn. Pliny also informs 
us that they made wine from corn, and gave it the name Zythum. 
Hellanicus, speaking of the introduction of wine at Plinthium, a city of 
Egypt, states : “ Hence the Egyptians are thought to derive their love and 
use of this liquor, which they thought so necessary for human bodies, that 
they invented a wine made from barley.” The Greeks obtained their 
knowledge of artificial fermentation from the Egyptians, at a very early 
period. We find it mentioned, for example, in the writings of Archilochus, 
the Parian poet and satirist, who flourished about 700 B.C., that the Greeks 
were already acquainted with the art. Again, we learn from ^schylus 
(470 B.C.), from Sophocles (420 B.C.), and Theophrastus (300 B.C.), 
that the Greeks employed barley wine or beer (their Zythos) in daily life 
as well as at festive meetings. There is, in fact, little doubt that the 
discovery of beer and of its use as an exhilarating drink was nearly as 
early as that of wine. Xenophon, in his account of the retreat of the 
ten thousand, written 400 years B C., mentions that the inhabitants of 
Armenia used a fermented drink made from barley. Diodorus Siculus 
states that the Galatians prepared a fermented beverage from barley, 
which they called Zythos, like the Egyptians. In the time of Tacitus 
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(whose treatise on the manners and customs of the Germans was written in 
the first century of the Christian Kra) beer was their usual beverage, and 
fiom his description, imperfect as it is, there can be no doubt that they un¬ 
derstood the method of converting barley into malt. Pliny mentions its use 
in Spain under the name of Celia and Ceria^ and in Gaul under that of 
Cerevtsia or Cervisia. He says ;—“ The people of Spain in particular brew 
this liquor so well that it will keep good a long time. So exquisite is the 
cunning of mankind in gratifying their vicious appetites, that they have 
thus invented a method to make water itself produce intoxication.*’ 

The Cervisia of Pliny evidently takes its name from Ceres, the Goddess 
of corn. Plautus calls it Ceteahs liquor, that is, liquor used at the solemn 
festival of that goddess. Beer and vinegar were the ordinary beverages of 
the soldiers under Julius Caesar. From them the Britons are supposed to 
have learnt the art of brewing. Beer being so suitable to the climate of 
Britain, and so easily made by an agricultural people with plenty of corn, it 
was gladly welcomed and soon became the favourite beverage. After the 
departure of the Romans from Britain, the Saxons subdued the natives and 
learned from them the art of brewing. 

Malt Liquors op Aboriginal Races. 

Dr. H, Mann tells us that the Kaffre races of South Africa have made 
for ages, and still make, a fermented drink like beer from the seed of the 
millet (Sorghum vulgarei, which is subjected to a process of malting in all 
essential particulars identical with our own. 1 he natives of Nubia, 
Abyssinia, and other parts of .Africa, also make an intoxicating drink of 
great power, called bousa, from the flour of the teff (Poa abyssinica) and 
from the durrha or millet, much esteemed by the natives, and preferred 
by many to palm or date wine, the common intoxicating drink in tropi¬ 
cal countries. According to Mungo Park, the natives of Africa also 
make a beverage from the seed of the spiked or eared soft grass (Pennise- 
tum typhoideum). The Russian drink kwass or quoss, a thick, sour be¬ 
verage, not unlike bousa, is made of barley and rye flour, mixed with 
water and fermented. Formerly, the spruce-fir, birch, maple, and ash 
trees were tapped, and their juice used for beer*making in England, the 
first two, indeed, up to the last fifty years. Koumiss, the drink of the 
Tartar race, is fermented mares’ milk. The Chinese malt beverage, sam- 
shee, is made from rice, and a similar liquor is prepared in Japan also 
from rice, known as soke, which is almost identical with the Zu, rice beer, of 
the Angami Nagas (Con/, with Vol. //., 260) and the pachwai of India 
generally. The Kakhyans prepare ihCw sh»ru from rice. The Lepchas, 
I.ushais, as well as the Nagas, make a rice beer in which apparently the 
fermenting agent is spontaneously generated. The hill men of the Simla ' 
neighbourhood expose rice or maize water, flavoured with some bitter 
principle and spices till fermentation sets in. The Burman is a 

beer which the Khyens and Karens also use. In fact, throughout India 
a crude hetr (f>achv.ni) is prepared and was probably known from an¬ 
cient times {Covf. with the account of Soma, Vol. III., 246-251). The 
process of manufacture is of the most primitive kind. The ingredients are 
pnerally some fermentable substance such as malt from millet (pais/it) 
from nee, barley, wheat, &c., or from the fruits or flowers of certain 
plants, particularly Afnhud, Bassia latifolia Gee Vol I., 406-415) Eugenia 
Jambolana \see Vol. III., 286)-, Mclia Azadirachta—the AVm* tree [see 
p. 2//.) ; from dates, raisins, or other less important substances (see 
the article Yeast, Vol. II , 25g.26o). But by far the most prevalent Indian 
beverage is or toddy made from palm juice', vim or sugar-cane — see 
Borassus, Caryota,Cocos, Melia, Phoenix, also the article Narcotics', &c. 
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Most of the Indian beverages are flavoured with drugs, often highly per¬ 
nicious, and they are fermented by various substances (see Vol. II,, 
259-260), Harmless spices are also frequently added to flavour the liauor. 
or, as in the case of the Zu beer of the Nagas and the Marwd of Sikkim, 

f consumed before fermentation has been es¬ 

tablished (I^o/. II 260). In the majority of cases the infusion is exposed 
ma warm place, for spontaneous fermentation; but the use of a special 
ferment, such as the common yeast of brewers and that too preserv^ in 
cakes (see Vol. II., 257-260, also Vinegar, Vol. /., 72^77)* is not unknown. 

History op European Brewing in India, 

The history of the manufacture of malt liquors in India, is, to some 
extent, the history of a series of unsuccessful efforts at establishing an 
6xotic industry, in a country then unfavourably placed for its prosperity as 
a remunerative enterprise. It is only within recent years, as a consequence 
of the growth of large European communities and the existence of army 
contracts, given out by Government to the Indian brewers, that the indus- 
try has at last been able to firmly establish itself in this country. 

The pion^r brewer in India appears, says Mr. Whymper, to have 
b^n a Mr. Henry Bohle, who commenced business at Meerut and 
Mussoorie in 1825* His attempts were, however, very disappointing, and 
in 1852 his business passed into the hands of his partner, Mr. John 
Mackinnon, the founder of the firm of that name now in Mussoorie. It 
was not, however, till about the year 1870 that success dawned upon the en¬ 
terprise. In the meantime, between the years 1850 and i860, several small 
breweries were opened in hill stations, i^iost of which operated but for a 
short time and then failed. In fact, it may be said that one only, of the 
early breweries of Northern India has survived. It was started at Kus- 
sowlie by Captain Bevan, who, in 1854, finding it a fruitless enterprise, dis¬ 
posed of his interest to Mr. Dyer. The concern thereafter passeef into the 
hands of a Company, and subsequently was bought by Mp. Meakin, who 
still retains an interest in it and has made it a success. 


In i860, a brewery on a more pretentious scale was started by Messrs. 
Conill &. Hay in Simla. The lines on which it proposed to work may be 
said to have foreshadowed its failure. Even the bricks, which were em¬ 
ployed in the construction of the buildings, were imported from England 
at an enormous cost. Expenditure on other branches of the concern were 
equally reckless, and the business closed and finally passed into the hands 
of Mr. Meakin. Balfour (Cyclopccdia of India) says that in Southern 
India Captain Ouchterlony initiated the industry about 1850. He failed, 
and was followed by Mr. Honeywell, who may be said to have carried on 
the business ever since. A curious experiment, Mr Whymper tells us, 
was made at Bangalore not long after, viz., to manufacture beer from 
imported concentrated wort, but it is probably needless to add that this 
venture also proved a failure. It would be beside the purpose of the 
present article to refer to the establishment of each and every brewery 
m India. Suffice it to say that there are now 25 breweries at work, of 
which 20 have been established since 1870, and of these 12 have sprang 
into existence within the past ten years (1879-89). This progress may be 
still further exemplified by the figures of outturn. In 1881 some 21 
breweries were working and these produced ,2,448,711 gallons, of which 
the Commissariat Departments purchased 1,7154,927 gallons. During the 
succeeding eight years (1882-89) the production and Government pur¬ 
chases rose steadily until, in 1889, the figures stood at 5,165,138 made 
in India and 3*778,295 gallons purchased by Government. In the 
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previous year the Government purchases of Indian beer amounted to 
4,628,175 gallons. 

Of the 25 breweries at work during 1889 the following were the more 
important 

The Murree Brewery Co., Limited, at Murree (1,148,949 gallons), 
at Rdwalpindi, 205,632 gallons, at Ootacamund (336,558 gallons), at Ban¬ 
galore (267,408 gallons), with smaller concerns at Quetta aT]d Ceylon: 
Meakin & Co. at Poona (501,816 gallons), at Kasauli (450,000 gallons), 
with smaller breweries at Chakrata, Darjiling, Dalhousie, and Ranikhet. 
Dyer & Co. at Lucknow (340,038 gallons), at Mandalay (232,804 gallons), 
at Solon (133,272 gallons): Mackinnon &. Co. at Mussoorie (i 83 . 59 > 
gallons); also the Crown Brewery Co. carrying on business at Mus¬ 
soorie. (411,183 gallons) and the Naini Tal Brewery Co., at Naini J al. 
The total outturn for the year was returned at 5*165,138 gallons. 

Mr. Whymper, in concluding his historic sketch of Indian breweries, 
remarks :— 

“ There are few Indian, or Native, brew-eries in the Mysore State. They 
are of slight consequence. About 1875 a brewery was started at Bandora 
near Bombay. The peculiar feature of this establishment was that tidal 
water was used in brewing. This water was frequently quite salt and the 
beer was very nauseous ; it however kept sound in a most remarkable man¬ 
ner. The beer was sold for some time in Bombay. 

**.The brewery, which works most satisfactorily, under the most trying 
^nditions to be met with in India, is said to be that at Dapooree, near Bom- 
This belongs to Messrs. Meakin &. Co. The WTiter visited this brew¬ 
ery on the 22nd April 1886. The temperature of a well-shaded verandah 
at 8 that morning was 93®; at noon it was 106®; the brewery office at 
the same time was 100®. By using a five-ton ice machine as much as pos- 
u J avCTage pitch heats had been about 75® in that month. Nothing 

had been pitched under 72®. One gyle had to be pitched at 88®, it rose 
to 101 , at w'hich the altemperators were able to hold it. Beers, brewed 
under nearly the same unfavourable conditions three months before, were 
examined and were perfectly sound to the palate. The writer is fully aware 

receive ready credence in England. The owner, Mr. H, G. 
Meakin, IS an elder brother of the Burton maltsters, and possesses an unusu- 
ally venturesome spirit which has so far carried w ith it well-merited success. 

‘ It must not be supposed that all brewers have anything like such un- 
tavourable conditions to contend with as Mr. Meakin has had. The 
m^onty of Indian breweries are situated in the mountains of Northern 

Madras Presidency. There is one brewery at Lucknow 
which has only a very short winter, but still it does have some cold w eather 
whereas the Dapooree one has none. The. breweries in the Northern Hills 
(as the mountains are always called) have cold winters, some have as much 
as SIX months^ good brew ing weather, and Messrs. Mackinnon are so well 
Kt ^^®y brew sound beers all the year round. The breweries 

fa' ^eilgheiry Hills in Madras, and the brewery in the Ceylon Moun- 
ins, both being at an elevation of over 6,000 feet, can also brew everv 
ay in the year for export trade. The trade of the latter is principally with 
' Burma. Sir Samuel Baker was the pioneer brewer in Ceylon 

if he ever foresaw that Ceylon would eventually .ia \4 an 
business. The Murree Brewery Co. purchased the present 
the pul^IIc'ta t ^ ^ German firm which did not succeed in brewing to meet 

all brewery at Quetta has, perhaps, the most ex\raordinary climate of 

months positions, the sun being so intensely hot, even in the winter 

nths, that a brewer has to wear a sun helmet whilst at the same time he 
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has to clothe himself in a fur-lined coat to protect himself from the biting 

cold which th^ere is in the shade. Whilst prospecting for a brewery site, the 
servants of the Company suffered from both sun and from frost-bites. The 
cold whi^ IS occasionally experienced is too great to make it safe to em¬ 
ploy much steam power, and although the Company, in the first instance, 
erected a steam plant, it had to be replaced by the open boiling system j 
pipes, pumps, and injectors, steam pressure gauges, and blow-on cocks 
were all frozen up, and burst in the most impartial manner.” 


MATERIALS AND METHODS OF BREWING. 

Few industries can be said to have been more directly benefited by the 
chemist than that of Brewing. It is by no means the case, however, 
that all brewers adopt in their entirety the principles enjoined by chemical 
research. In many minor details they follow empirical laws and claim 
merit in certain processes, the knowledge of which they alone possess. I'he 
mam facts of the chemistry of brewing will be found under Vinegar-— 
Acetum—(ko/. /., 72-77)» the transformation of insoluble starch, con¬ 
tained in grain, into soluble saccharine compounds. The methods By 
which this is accomplished in India and the subsequent fermentation, to¬ 
gether with the details of brewing, that can be viewed as in any way pecu¬ 
liar to this country, will be found very briefly detailed below. This subject 

may be discussed under the headings of the chief materials used, vie.t Grain, 
Hops, Yeast, and Water. 


I.— The Crain. 

Barley is, of course, the grain emplo5'ed in India. The following account 
of it is taken from Mr. Whymper’s paper:—“The barleys used by the 
Indian brewer are entirely grown on the Peninsula. I he breweries in the 
South imported Persian grain and English malt until very recently, but 
now northern barleys are carried down and malted at the breweries. The 
range of Indian barleys is considerable, and the quality varies to a great 
extent. Grain weighing nearly fifty-two pounds to the bushel is grown as 
far south as 24® north latitude. The best grain, however, is found about 28° 
north latitude, in the North-West Provinces, and extreme South PanjAb, 
where fifty-six pounds weight to the bushel is procurable. In Northern 
India a curious custom prevails of cutting the whole crop down to the 
ground when about to throw into ear. Cattle are fed on the green stuff 
so cut, and the barley is allowed to grow again, and, strange to say, 
it does not seem very much worse for this treatment. In the hills in 
Madras two crops a year are grown, but the grain is hardly ever allowed 
to ripen properly, and, consequently, occasions malting difficulties. Barley 
has been grown in Ceylon and used in brewing, but it is not likely to 
be permanently grown there, not being a sufficiently valuable crop. All 
Indian barleys require more w’armth and moisture in malting, especially 
if grown on irrigated soil, than European barleys. Maltsters in England 
have complained of Indian barleys not germinating freely. It is open 
to question whether they have sufficiently allowed for the fact that they 
are dealing with grain grown under totally different conditions to that 
which they have been usually accustomed to malt. It should be re¬ 
membered that Indian barley which would find its w'ay to Europe is seed 
from an almost semi-tropical plant, and naturally requires much more 
warmth and coddling than English barley. It should be kept up to 60® in 
the cistern and kept thick on floors. It will not be injured by warmth 
when growing. The gp-eat drawback to its use is the large quantity of 
weevil found in some samples. The Indian crop is cut at varying dates, 
according to latitude, from acch to May. The hot weather tnen sets in 
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and the grain undergoes a hot summer season and several months of mon- 
st-on weather before it is malted. Ihe contrary holds good in England 
where barley after harvesting is stored in cold weather until required for. 
malting. The spread of weevil in Indian samples is thus very understand¬ 
able. Natives believe that weevil will never be found in old buildings to 1 
the same extent as if stored in new granaries, and they attribute this entirely | 
to the dampness of all new buildings. I he writer believes there is some¬ 
thing in this view, from facts which have fallen under his notice. There 
can be no doubt that the quantity of wee^'i! can be minimised by ship¬ 
ments being made to England in June and July, and by great care being 
exercised in storing the grain in very dry places. Sun kills weevil.” 

Mr. Whymper has obligingly furnished for this work the following 
additional facts which in some respects supplement the passage quottd : — 

” Indian Barley, from growing in a w'armer and drier climate than in Eng¬ 
land, requires more warmth in the malting process and less water than in 
I'mgland. Generally speaking, Indian barleys germinate mt^re freely than 
English, French, or Belgian. I do not know of any other ditTcrence. There 
is no doubt Indian grain W’ould be improved if zemindars could be induced 
not to cut the crop down for green fodder. 

“Chevalier barley seed was given away freely bv the fVlurree Brewery 
Oo., in the Hazara District about 1870 and in the Nilgiris in 1887-88, but 
with poor results. The follow’ing localities produce very go<.d malting 
barleys :—Hazara, Ludhiana, Delhi, Rew-ari. Fazilka in the Punjab ; Al- 
lahabad, Mirzapur in the North-West Provinces ; but ordinarily good bar¬ 
ley can be procured almost anywhere in the Panjdb and North-West 
Provinces, and in parts of Rdjputina. Bombay and Madras Presidenev 
Breweries are supplied from the North. Indian Barley varies in weight 
from 46 to 561b per bushel.” 

The barleys of the Panjdb and North-West Provinces are fairly well 
adapted for brewing purposes, but it is generally found that the percentage 
of “ extract," as compared with English grain, is below the mark. This has 
been traced to many causes :—Poor seed, unfavourable soil, the objectionable 
practice of preserving the grain in cow-dung, cutting down the crop for 
green fodder, and causing it to spring again and yield its grain, exposure 
of the grain to severe atmospheric changes, careless handling in packing 
and transit; these and many other defects tend to lower the value of Indian 
barley for the maltster. But perhaps the most pernicious practice of all is 
traceable to the middleman, vie.t the adulteration of new grain with old, the 
mixture being sold as fresh stock. When this is done, the brewer has no end 
of trouble and often heavy pecuniary lossow ing to irregularity in germination. 

In concluding these remarks regarding barley suitable for brewing, the 
following useful passage from Spans' Encyclopaedia may be quoted as giving 
the English'experience :—“The selection of the barley usea by the Vjrewer 
calls for the exercise-^of muqh skill and judgment; unless the quality be 
of the very best, it is impossible to obtain good malt, and w ithout good 
malt, it is useless to attempt to make good beer. A practised brewer can 
judge of the quality of his barley by its appearance. The heaviest, if in 
good condition, is always the best, the grains should be plump, and of a 
pale»yellow colour; they should have a thin skin, and a free, chalky frac¬ 
ture. That which has been'grown in a light soil and harvested early, is 
also preferable. It is of much importance to the malster that barley be 
l^ged in the stack for a few weeks before being thrashed, in order to allow 
the moisture from the soil to dry off before it comes into his hands. If this 
\3 done, the operation of drying in the kiln is avoided. In moist districts, 
however, where the grain never gets thoroughly dried, this process must 
invariably be had recourse to; the temperature of the kilns must never be 
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allowed to arise above 50® (120° F.). Care must be taken to avoid break¬ 
ing or crushing the grains of malting barley, so as to minimise the chances 
of its becoming mouldy in the subsequent processes of malting, a contin¬ 
gency which ^ould be avoided in every possible Way. It should also be 
screened before steeping, in order that the grains may all be of equal size 
on the spiring floor. These remarks, of course, apply only to the brewer 
who is, as he ought always to be, his own maltster.’* 

II.—Hops. 

Before fermentation hops are added to the wort, because beer made 
from barley alone has little or no flavour. Under Humulus Lupulus (Vol. 
IV., 302) will be found full particulars regarding the efforts which have 
been made in India to introduce the cultivation of this plant. It need, 
therefore, be only necessary to discuss here the qualities of imported hops 
that are In demand for the Indian breweries and the dangers to which 
stock is liable. There are known in trade two chief kinds of hops—red 
and green, the former being that most prized. The green is more easily 
g\*own, but does not possess the rich aroma of the red, and has, on the 
contrary, a more or less pronounced garlic-like smell. The distinction 
into red and green hops is not, however, always sharply defined, and, ac¬ 
cording to some writers, these properties are more due to care in culture and 
preparation, or to climate and soil, than to any racial distinction. Certain 
regions, for example, enjoy an exceptionally good reputation for cultivating 
hops, and, consequently, tne name of the country of production often passes 
muster for the quality of the article. 

The following are the principal kinds of hops known to Indian trade;— 

Austrian .—Bohemia is the principal hop-cultivating province of the 
Austrian crown lands. The hops of the district of Saaz, which are of the 
red variety, are universally preferred. 

Cerwau. —Bavaria is the principal hop-cultivating country of the 
German Empire. The hops from Spalt (city and country) are most 
prized. 

English ,—The hops of Kent, Sussex, Hereford, Hants, Worcester, and 
Surrey, are not an especially fine but very productive article. 

American .—The centre of the hop, cultivating district is Utica, in the 
State of New York. Both varieties are grown and are rising in favour. 

Hops, as an article of commerce, occupy a very peculiar position. On 
the one hand, the yield varies very much from year to year ; on the other, 
they cannot be stored like grain, for instance, without injury to their value, 
ana therefore must be consumed as quickly as possible. 

Hops are very liable to deterioration in the variable temperature of India. 
On this account special precautions have to be observed in packing and 
storing them. The influences which exert an injurious effect upon the 
quality of hops are moisture and atmospheric air. Several methods have 
been recommended to protect hops from these evils. Smoking with sulphur 
was once much in vogue and still is to some extent; but it is considered by 
experts to be of doubtful advantage by itself. Combined with pressure of 
the hops within an air-tight receptacle, it has been found to answer 
admirably. A double packing cloth is used, and in addition the bales are 
covered with varnished paper or enclosed in well-soldered tin or pitched 
wooden boxes. 

Speaking of Hops Mr. Whymper (in the paper already alluded t<^ 
says:—“The hops used in India are nearly all imported, for, although 
there are hops growing in Kashmir and in Kulu, the q^uantity as yet 
offered has been small. Some very fair qualHy hops have been ^own by 
a Major R. Rennick in the Kulu Valley, and he is persevering with the 
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growth. Australian hops are very serviceable, ais* they arf .picked about | 

April and can be used in India early in June, thus supplying a ne^v hop Uopt« 

wnen most wanted.** In reply to an enquiry as to the hops most gene¬ 
rally used in India Mr. Whymper wTites :—I am not a\\’are that any 
Indian brewers have a particular preference with r^ard to hops. All use 
various kinds or, in othCT words, “ blend ** variolic kinds in order to get 
regularity of flavour as is customary in England. The dry ■climate of 
India naturally tells against hops stored in this country, and the Indian 
brewers cannot thus safely hold very large stocks.** 

For further information regarding hops, the leader is referred to the 
article Humulus Lupulus, VoT. l-V. 3^^' Also instructive papers in the 
lour. Royal Agri. Soc., England, Vol. VIl (1846) Chemistry of Hops, 210; 
lx (1848), Hop Culture, 532—582 ; XIV (1878), 723—736. 

HI.— Yeast and Fermentation. 

An interesting paper on the fermentation of brewing was read by Mr. ’ Yeast and 
T. F. Garrett at the Brewers* Congress which was held in London during rerme^uon 
1887. The discussion which followed the reding of that paper also con- 
»siderably amplified the facts laid before the Congress. Space cannot be 
afforded to quote very freely from Mr. Garrett’s paper, which, as he 
claimed, was a popular resume of the discoveries in connection with the 
fermentation of brewing, but the following passages are more especially 
intCTesting. Mr. Garrett traced the developrnent of our knowledge of the 
subject from the discovery made by Lavoisier in 1788 that sugar was broken l 
up, during fermentation, into alcohol and carbonic acid. He then dealt with 
the modifications accomplished in 1825, by M. Caignard-Latour, in the 
discovery of the yeast cells, and concluded with a sketch of the perfection 
of the theory and science of fermentation as brought about by Pasteur. 

Mr. Garrett alluded to Pasteur’s discoveries in the following concise pas¬ 
sages :—“The scientific genius, whose name is so familiar from his inves¬ 
tigations in the matter of hydrophbbia, started with Caignard-Latour’s 
discovery of the growth of yeast in fermentation, and he, too, submitted | 
yeast cells to close inspection under a powerful lens. He then subjected | 
yeast to the addition of a solution of plain sugar and water, with the 
result that, although it began to grow at first, it soon left off and began 
to wither away—a kind of fermentation going on all the time ; the yeast, 
therefore, must have been living upon itself. It was evident that the yeast 
contained in itself an element of its own nourishment that sugar did not, 
and this element he had no difficulty in deciding to be nitrogen. To the 
plain sugar solution of the previous experiment he then added ammonia, 
which contains a large proportion of nitrogen, and, wkh a satisfactory 
confirmation of this theory, the yeast grew and flourished amain, the 
sugar broke up into alcohol and carbonic acid gas, and the process of 
fermentation went on so long as any sugar remained to be broken up, or 
any nitrogen for the food of the yeast. 

•“ He now turned his attention to the wort. That contained a nitrogenous 
substance in the shape of albumen, gluten from the malt, besides mineral 
salts and other not less important matters; and the discovery of these mi¬ 
neral salts, 1 may observe in passing, induced him to add some of them to 
the original ammoniated sugar and water solution, wiih the result that the 
yeast was decidedly more active and thorough in its work than it was with¬ 
out them. These mineral salts were the same as thoie usually found in 
hard or spring water, hence the very natural deduction that hard water was 
favourable for brewing—a discovery that brewers have not failed to adopt 
to their own uses where required, and to the improvement of their produc¬ 
tions. 
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tal conditions of their life and growth. Of the bitter wort we need taUe MATERIALS, 
no farther notice than to state that to its existence, purity, and the slight yeas and 
changes it undergoes are, in a measure, due the aroma and flavour oi the fermentation. 

‘■That the yeast should be healthy is very important, for the health of 
the beer depends upon it. Yeast is a very deteriorating stwk, unless pre¬ 
served in its pri-tine vigour by good management and good wort ; should 
it be found to be weak or sickly, it should be discarded or sold to t^he 
bakers, who are not so particular as a rule, for it is better to part with a 
little yeast at once than spoil a whole series of brews. Once in possession 
of a goodly stock of yeast, take care that you keep it.' Never mix inferior 
yeast with it, for you will not improve the bad, but \\ i\ cptainly weaken 
the good. Neither can inferior yeast be improved by working m strong or 
extraordinarily good wort. But above all things, keep 5 east from 

contact with unclean vessels, or anything, 1 need scarcely tell you, that has 

the slightest vinegar taint. ^ , c 1 jj- ■ 

“ We know that alcoholic fermentation in wort results from the addition 
of yeast. Without the yeast we have nothing better than putrefaction. 1 
“ Now what are the conditions most favourable to the growth of yeast ? 

Suitable food^ uarmth^ tind air. Of the food and warmth we will speak pre¬ 
sently. What about the air ? Some chemists doubt if yeast does require 
air for its development; but other chemists have settled that point to their 
satisfaction. When the yeast is in the tun with the wort the carbonic acid 
gas that is given ofl lies above the wort and forcibly keeps the air f^^tn 
any further contact, but there comes alone the brewer with his ranser, and 
he gives fresh energy to the yeast. But does he do this by mingling air 
with the wort? The processes that wort usually goes through before the 
yeast is added are all calculated to introduce air, and perhaps there may 
DC some air with the yeast, at anv rate we have confirmation, of its influence 
when admitted. 

“ If a bottle of freshly made wort be boiled so that all the air it contained 
is driven out, and then hermetically sealed in an atmosphere of carbonic 
acid gas, such as may be found in any fermenting tun at work, we have, 
to all intents and purposes, a botH.e of wort w ith which atmospheric air is 
not in' contact. Into tnis sealed bottle, by a very simple process, yeast can | 
be introdtJced w ithout air and then the opening be sealed up again. Fer¬ 
mentation is set up and goes on, but the yeast does not thrive ; it rather 
withers aw’ay. Admit air instead of yea^t, and a change slowly sets in that 
is not alcoholic fermentation. 1 he liquid becomes cloudy, muddy, and 
eventually gummy and ropv, for a form of decomposition has set in, and 
a mould forms on the surface. But how did the germs get into the bottle ? 

They must ha\'e been imported bv the air, for had the air not been intro¬ 
duced into the hermetically-sealed bottle, no change would have taken place 
for generation after generation. The bottled wort would have kept as well 
as bottled fruit, or tinned milk, meat or vegetables. W’hat did the yeast, I 
then, introduce? 

“ Pasteur had the natural curiosity to ask himself that question, and more¬ 
over he endeavoured to answer it. Placing a drop or tw'O of the discoloured 
fluid under the lens of his microscope, what did he see ? I must not tell 
you now ; but it was a sight that held him fascinated and spell-bound with 
wonder and admiration. It was the great secret revealed— the secret that 
gener.'4tions of chemists had failed to discover. 

“ The experiment was repeated again and again, always with the same j 
result —the yeast would not decompose without the air and the same as¬ 
tonishing changes took place ; the introduction of yeast afttr clouding had set 
ill was loo late to save the beer, for instead of flourisliing, as if should have 


the same 
same as- 


ave 


M. 96 


*34 


Dictionary of the Economic 


MALT 

Liquors 

MATERIALS. 

Teast and 
formentatiOD, 


Materials and Methods 


done, It yielded sway to the stronger power of putrefaction, or other mis- 

^levous fermentauon that was now set up, and virtually gave up theffhost* 
How was this ? The explanation is at hand. ^ ^negnost. 

Next, air was passed into the bottle that had passed through asbestos 
or a plug of cotton wool, and no change took place in the wort, or only a 
very little; but when air unhindered was admitted, the same decomposition 
set up in due course. Now, what had this asbestos or cotton wool arrested 
on the road ? Evidently, the germs of decomposition. So Pasteur placed 
that under his lens, and then he saw, adhering to the wool, a number of 
little bodies. To these he added fresh wort, and, to his delight, thev filled 
out and immediately became plants and living creatures ! just the same, in 
fact, as those he had seen before in the decomposing wort. 

Here we have the great microbe discovery—the greatest discovery of the 
age, although it is microscopic. 

To the presence of these germs Pasteur was quite entitled to ascribe 
the process of decomposition, fermentation, or putrefaction ; the microbes of 
yeast, he ascertained, were quite distinct in character from those of putrefac¬ 
tion, and those of acetous fermentation, he showed again, were different 
from either of these, and all were different from each other. 

“This microbe question is undoubtedly a great discovery, but how. or 
in what manner, 4 :hey effect the various changes that they invariably attend 
requires muchTurther investigation. That thev are very materially con¬ 
cerned is shown by the fact that if wort be boiled, that is, raised to the boil¬ 
ing point, and then subjected only to air that has been heated to redness, 
so that all microbes are destroyed, no changes of ferment or putrefaction 
set in.” 

"The influence of air in the process of fermentation is interestingly 
shown if yeast be added to fresh wort in an open shallow versel. This 
process is then excessively rapid. The rate of decomposition is intensified. 
The sugar is more speedily consumed by combustion, and then about 25 
per cent, of the sugar is used by the yeast, leaving rather less than 
three-fourths of its quantity to be converted into alcohol and carbonjc acid, 
and the product is proportionately weak, and, therefore, very liable to be 
overcome by acetous fermentation or putrefaction. Under ordinary cir-- 
cumstances only 5 per cent, of the sugar should be unconverted, leaving 95 
per cent, to be converted into alcohol and carbonic acid—a great and fatal 
difference, because the presence of alcohol hinders putrefaction, and its 
absence permits it. 

" Yeast, like every other plant or growing thing, requires warmth for its 
development; therefore it is arranged that, by the very process of breaking 
up the sugar, heat shall be evolved, some of which the yeast requires for 
the gentle nurture of its progeny or young cells, and the balance remains 
with the wort, and becomes sensible to the thermometer. 

" If the sugar breaks up, or burns too fast, an excessive growth of 
sickly hothouse yeast follows as a matter of course ; or if you prefer it, I 
will reverse the order of expression, and say that if the yeast grows so 
rapidly that the sugar is broken up by its agency too fast, then the sugar 
is extravagantly wasted in the process and less alcohol results.” 

" Again, yeastic fermentation must not be too slow or too long delayed 
in being set up, or other ferments which are not alcoholic will take the 
place of the yeast, having been imported by the air or utensils, and the two 
the brewer has most to fear are either vinegar germs or perhaps putrefac¬ 
tion. 1 herefore, the brewer has quite enough to do to steer and maintain 
his balance between the rocks and quicksands. Let him once disregard the 
one.or the other, and damage to the beer ensues. 
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brewer regulates all this in his own wav, and I doubt if we 
him any better. He watches the indication of the thermometer 
for full weM he knows that anything unusual about that tells of somethine 
wong with the brew. If the temperature be too high, the process is too 
^ick and he fears the weakening result of excessive combustion ; if too low 
the process is too slow and weak, and he has visions of vinegar fermenta- 
tion. It IS not my province to speak of practical brewing. You -gentlemen 
are better able to cope with that subject than I ; my task is w speak of 
the principles of fermentation as applied to brewing, and so we come back 
once more to the consideration of the yeast. 

nitrogenous substances provided by 
extracted by spurging, and it is important that this 

should exist m the wort in sufficient quantity to feed the yeast so long as 

there is sugar to be broken up. Should the nitrogenous matter be in 

sh-en^<^h 1 devouring it at the expense of the alcoholic 
strength. Should the nitrogenous matter be exhausted before the sugar is 

arrested too early, also at the expense of alcoholic 
^rength, and either o. these causes will affect the stability of the brew 
Doubtless you have your remedies for these defects, based upon strictiv 
scientific principles, confirmed by practical experience, so that I need no^ 
touch upon them. But how does the yeast effect its work ? If is by actual 
Waddt'h ifa solutio^n of ammoniated sugar-water in . 

bladder be suspended in working wort, it is absolutely unaffected The 
mystery has not yet been quit, satisfactorily explained, beyond th^t or^ 
viously suggested by the law of affinity ; the bonds of the sugar^s con binT 
tion of elements are loosened by the agency of-the ferment 

must leave the further consideration of veastic^nfiuence to the future when 

drew attention to the remark which had b«n madf\h^r 
to itself undergoes no alcoholic fermentation. As blaring ^?i 

confirmed by Mr. L. Briant, who on proctl^g barley 

Sfs* ■ivsr'i.s trtr ™ “.totr.';: 

attached to the fact The subiect wnnlA ^ iniportance had been 

affirmed, to be of the very greitest interest sincTit^har Whymper 

suppose, grapes apples.l^n^d one tTw^oth^ ru’^s 
carry the mycrobes necessary for their nwn 

observation shows that this^is no ronwVr^ Whymper^s 

with barley. And the ^rtel llZ add" not wi^K" exists 

ably with many other grains since °u'> ’ P'-°b- 

p4>eof IndJare & trbecome akohobcTf' eh "Iff" 

the hot water has bein poured^over the grrin-'^tastLi^^W^T^ 
day or two undergoes fermentation ant? ^ 

But. besides this fact, many plants are known ^ intoxicating, 

power of establishing vinous fermentation in sarrl Possess the direct 
the barley alluded t#by Mr. 
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lure of which has not as yel been investigated. Thus, for example, Mr. C. 
B. Clarke pointed out that the Kh^sia Hill people were able to procure 
fermentation from the flowering spikes of Rhyncospora aurea, a cypera- 
ceous plant found plentifully in that region. The writer, during a journey 
in Manipur, found that the powdered stems of a climber (probably a 
Millettia], mixed with rice flour and made into cakes, were similarly em¬ 
ployed to establish fermentation in rice wort {Con/, with Vol. II., 259). 
It need only be added that other examples might be given, sufficient to 
justify the suspicion that the tari or palm juice so largely used in India 
as a source of yeast may become spontaneously charged with the germs 
of vinous fermentation. 

The choice of yeast and its treatment for future use are of great 
importance. If the brewer desires a favourable course of fermentation he 
must first of all set the wort with good yeast. It may, indeed, be said that 
out of a hundred cases of defective fermentation ninety-nine can be traced to 
the bad quality of the yeast. Good brewing yeast is that which thrives 
best at a low temperature. The deterioration of yeast in this country is 
due to the high temperature at which fermentation has to be carried onT 
especially in the plains. A free use of ice would mitigate the evil; but at 
the same time it would seriously increase the selling price of the beer. 

The Indian brewer has often on this account to propagate his exotic 
yeast in the coul climate of the hills and send to the plains supplies as re¬ 
quired at the breweries. The result of this treatment is that the plant is in 
a constant state of deterioration and a continuous fresh supply from Europe 
becomes necessary. 

Mr. Whymper has kindly furnished the author with the following in¬ 
structive reply to the enquiry regarding yeast : —“ Indian brewers now very 
generally preserve yeast by drying it with charcoal powder. It only re¬ 
quires to be mixed with the charcoal and dried at a moderate heat. In this 
condition it will remain active for many months. This system has not been 
many years in use. Prior to my knowing of it, I used, whenever possible, 
ye&st preserved in plasters of sorts. Mr. Percy Adams of Halstead, 
tssex, preserves good yeast made up in small marbles. Formerly I used 
dessicated yeast made up with powdered plaster-of-paris. This never 
gave such good results as the solid balls. But these methods of preserva¬ 
tion are not abs»jlutely necessary,as yeast can be produced in Indii I can 
now undertake to start a true alcoholic fermentation in malt wort bv the 
mere addition of the dust from the skin of barley. It may be said that it 
is now accepted that the dust or bloom of barley contains germs of several 
fermenfs.’* 

IV. - Water. 

In the passage quoted above from Mr. Garrett’s paper, which was read 
before the Brewers* Congress, reference has been made to Pasteurs dis¬ 
covery of the advantage of mineral salts in the water of the wort, fermenta¬ 
tion being more vigorous and thorough in its operations. Commenting on 
this fact Mr. Garrett added that brewers had not failed to adapt to their 
own use the advantages thus demonstrated of a hard over a soft water, 
such asJthat to be obtained from wells or springs. The following passage 
from Spans* Encyclopedia gives the most prevalent ideas regarding the 
water suitable for brewing A constant unfailing supply of good water 
is indispensable in brewing : though what really constitutes g^ water is a 
point upon which many brewers and chemists have long been at issue. 
Some rest their faith upon a soft water, others will use only the hardest 
water thev can get, while others, again, are quite indifferent, and _ 
either. It is now, however, a generally accepted fact that " 

ing should not contain organic m^itter, but a considerable quantity ot 
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ganic or saline constituents; these varying in nature and quantity, accord¬ 
ing as the beer to be made is required for keeping or for immediate con¬ 
sumption. English brewers are now agreed that the water should contain 
much carbonate and sulphate of lime. The former of these two ingredients 
is the most necessary, but they should both be present in the water from 
which ale is to be made; water used in brewing porter may contain the car¬ 
bonate alone. For the best ales, the proportions seem’ to be from 10 to 20 
grains a gallon of each. The excellence of the ales made by the Burton 
brewers is doubtless due to the quality of water used by them ; it is very hard, 
and contains, as will be seen from the analyses given below, a large propor¬ 
tion of alkaline sulphates and carbonates, this is the best argument that can 
be brought forward in favour of the use of hard water. The supply is derived 
entirely from springs, and not, as some suppose, from the river Trent. It 
has also been urged, as an advantage, that hard water increases the 
quantity of saccharine matter held in the wort, thus heightening the flavour 
and preventing it from becoming acid.** The following table represents 
two analyses of the water used by the Burton brewers :— 


Two Analyse* 

Chloride of sodi'im 

Sulphate of potash 
,, iiine . 

,, magnesia . 

Carbonate of lime 

»» magnesia 

,, iron 

Silicic acid .... 

Cholride of calcium 


Burton 

(•) 

10*12 

Water, 

• . • 

grains a gallon 

7*65 

•.» 

» % 

18*96 

54'4o 


9 ' 9 S 

0-83 


i5’5i 

9’93 


170 

• • • 


o‘6o 



0*79 

♦ 


• • • 

13 28 


0 \ 

• 

CO 

78*44 



Mr. Whymper has obligingly furnished the writer with the analyses of 
some of the principal waters used by Indian breweries. These have been 
made by Government analysts and can, therefore, be depended upon as 
accurate. Space cannot, however, be afforded for the publication of these in 
this work, but in purity from organic and other injurious materials they a^e 
second to none, while they possess the necessary amount of salts to render 
them good brewing waters. Thus the water used by the Crown Brewery 
Company contains 46’62 grains of inorganic salts to the gallon. The pro¬ 
portion of these salts varies slightly ; in one of the returns they amounted 
to only 418640 grains per gallon, the sulphate of magnesia being 14 06, 
carbonate of magnesia 7 57, sulphate of lime 8*78, and carbonate of lime 6’46. 

Most of the Indian breweries use spring water filtered and boiled before 
being used. 

V. —Malting. 

The first stage in brewing is that by which the grain is converted into 
malt. ^ This technically is known as Malting and it consists of steeping^ 
couching^ flooringt and kiln-drying. In these various stages the grain is 
made to germinate and when it has reached the desired degree its further 
growth is arrested by the kiln heat. The chemistry of this operation has 
already been alluded to, namely, ihe conversion of the insoluble starch of 
the grain into a saccharine soluble materials. liul it is not necessary to 
deal in this work with each of the stages of malting, since they are in India 
identical with those pursued in Europe. 

VI. — Brewing. 

This «omprises the stages known as grinding, mashing, boiling, hop- 
ptng, and cooling and afterwards of fermenting, cleaning, and storing. 
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Materials and Methods of Brewing. 


E‘i 3‘sr .h. , ,h. 

same materials, machinery, and appliancel'^'’’^ employ the 

1 he following information furnished by Mr H -ii u 

be read with special interest as giving factVof ^ill, however, 

brewing season for nearly all lfdim^hr»^* ■ Indian nature;—“The 
Winter®. In OotacaS rte temoerati^re restricted by the short 

the year round, but elsewhere the^season ? to be carried on all 

worts are cooled in the ordinfry mLn“ s first hv°'" The 

termed coolers and thereafter bvflnu mrr by exposure on shallow vessels 

which cold water flows Cellar^ ar#* ^ refrigerators through 

weather. No artificial r 7 °P^" coldest 

largest brewery (that recently erected'aF d'?" **’« 

powerful ice machinery for cedar coding. constructing 

England! more fighfgr’av^tv’b'^'^^ a practically the same as in 

3r£,SH:i? ix-ppS; ii", 

Pasteurisation « done and in which machinery is treated.*’ 

r'asieurisatton .— This process only applies to bottled heerc TKo..« 

generanrare^'iro^'*^^d pasteurising beer in wood. Indian* brewers 

^bis process which consists merely in immers 
ing beer when bottled m cold water and raising the temperature gr^duX 

t^u^rl^ftTf mL'infiin^^^^ ‘l^^to 140° Fahr.!at which^tempera- 

,. ® maintained for about half an hour. By this process all c/^mc 

-fermentation of sorts (vinous, lactic or hectic) 
th bottled beer ordinarily depends upon a fermentation in 

snrb^T ^ ^ Its briskness (otherwise its carbonic acid gas) and as no 

such ^rmentation takes place with pasteurised beer, it is necessary to 
bottle be^ which is to be pasteurised, highly charged with gas. 1 heo?etb 
^lly such beer should remain without change for ever, and practically it 
does remain sound for very much longer than it ordinarily would.** ^ 

VII. — Barrels. Vats, Bottles, Corks, &c. 

Before proceeding to discuss the trade in Beers and Ales, it is necessary 

^ ^ construction of beer-barrels. &c. The barrels or 
^nstn^rt^ m the breweries of this country are almost without exception 
constructed of oak, and are either made up in India from rough staves 

Ind^ei^d?^ Iw shook. U., bundles from London 

^ f country. Several attempts have been made to utilise the 
indigenous timbers of this country for barrel-making, but the extensive 

p^^ucTriTa "P the ^present m™ In 

Kt /ci ^ enough to replace the English or European oak. 

of some success in the construction 

of vats. White cedar from the Malabar Coast makes a good-looking vat 

but Its use IS somewhat dangerous in consequence of the absorbent nature 

of the wood rendering it very liable to crust. The English oak would find 

a strong competition in the Indian Ash and Teak if the former could be 

got in larger quantity and the latter at cheaper rates. Deodar, and the 

wood of pinM generally, impart their resinous properties to the beer. The 

^ expensive and indispensable English oak. but 
hitherto the efforts to find such a t^ber have been unsuccessful. The 
valuable characteristics of oak are its freedom from knots, its density, 
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durability, and lightness. It is also non-absorbent and thus not liable to 
impart its resin to the beer. 

Bottles are purchased in the tountry. Mr. H. Whymper experimen¬ 
tally manufactured bottles at Jhelum from local materials for some time, but 
was unsuccessful and accordingly abandoned the enterprise. Corks are all 
procured from England. Brewer’s Grains, that is,refuse malt, is usually 
sold by contract to zemindars or cattle owners, and in most cases is easily 
disposed of, but the price obtained fluctuates with the value of the fodder 
crop. 

TRADE IN BEER AND OTHER MALT LIQUORS. 


MALT 

Liquors. 

METHOD OP 
BREWING. 


Mr. H. Whymper in his article on Breioing in India gives the follow¬ 
ing historic sketch of the trade in imported beer in this country ‘*What 
was termed country-brewed beer was very generally made in India at 
the close of the last century and early in this. This is said to have con¬ 
sisted of about one-fifth of a bottle of porter (English), a wine-glassful 
of toddy or palm juice, some ginger and brown sugar, a squeeze of lime 
completing the ingredients. The toddy itself supplied the fermenting 
power and when this mixture had slightly fermented it was considered 
fit for use. This drink was in vogue when a London brewer, Hodgson by 
name, about the year i8i6, began to ship a well-hopped and rather heavy 
beer to India. It quickly became known as India pale ale, and Hodgson 
speedily acquired a complete monopoly of the Indian trade. Until 1825 or 
IH26 he held the Indian market at his mercy, and his mercies were cruel. 
He kept out rivals at times by lowering his rates below cost price, and 
having stopped other brewers^ shipments, up his prices went. It is report¬ 
ed that on more than one occasion he suddenly raised his price to ;^2o per 
hogshead. In 1824 he advanced to ^^ 24 per hogshead and refused all credit. 
The result was what he might have foreseen, a revolt of all interested in 
the beer trade taking place. This was about 1825. Very shortly after this 
we find the beers of Bass, Allsopp and Mnd &. Smith ’ in the market 
against Hodgson, and by 1840 his beers were only a memory, 

“There is no doubt in the writer’s mind that had the early shippers only 
kept up the quality of their beers, the whole of the Indian trade might have 
been in their hands at this moment. Although plenty of good beer went 
out, the general quality almost invariably fell off or failed to meet the 
public taste after a few shipments. Occasionally such bad beers were in 
the market that it was inevitable people should say : * Well, if we can't get 
better beer than that we might as well brew our own, as we couldn’t pos¬ 
sibly brew worse :* this certainly occasioned at least one essay in the e^irly 
days of Indian brewing. J he shipments of beer for the use of the army 
were not a very great, if any, exception to this rule. Plenty of good beer 
went out, but, every now and then, the Government was startled by thou- 
^nds of hogsheads of beer proving so bad that they had to be run 
into the nearest sea Or river. It was thus no peculiarly favourable local 
circumstances which caused the rise of the brewing industry in India. 
There are no such circumstances, there are difficulties which every English 
brewer who goes to India looks upon at first as insuperable; but beers which 
did not meet the public taste and were inferior and bad, coupled with high 
prices, gave the Indian brewer his chance. All that the Indian brewer has 
in his favour is being nearer to the markets he sells in. Against this he 
has endless difficulties ; he has to import and order, and often pay for 
ahead, his hops, casks, machinery ; he has to keep in reserve duplicates of 
everything likely to break down. He has to import all his supervising staff 
of servants ; if ne gets an unsuitable man he has to put up with him. His 
most serious difficulty is, that owing to the above circumstances and from 
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having to do all his own malting, he has to employ three times the capital 
he would have to do in England fora similar trade to his own/* 

“The writer’s experience,” continues Mr. W'hymper, “ does not go back 
beyond 1866. In that year, and for several years after, the declared quan¬ 
tity was about 200,000 barrels ; it is now about 60,000 barrels. The value 
was then about ^^600.000, and it now averages about ^^200,000. The 
quantity ef beer brewed in India in 1866 was probably not more than 2,500 
barrels, certainly not more than 3.000, whilst in the present year it will pos¬ 
sibly reach to 170,000 barrels and will certainly be over 150,000 barrels. 
The limit of the whole trade to be done with the European population of 
India is probably 250,000 barrels.” 

“The trade wjll not likely expand beyond this until the Government 
relaxes certain rules, which, whilst they restrict the sale of beer in some 
districts, unqueStionabiv foster the consumption of spirits. In Southern 
Indiaj for instance^ the brewer is not allowed to brew beer for native con¬ 
sumption above a certain alcoholic strength, and this strength is not suffi¬ 
cient for the native palate.” 

Turning to the official records of the Beer Trade the following table 
may be given of the foreign beers brought into India. It will be observed 
that the imports fell off steadily from 1866 to 1878-79, but that from the 
latter date they have since steadily improved, until, at the present time, 
they are nearly as large as they were prior to the existence of Indian 
breweries :— 


Import of Molt Liquors from F-ireign Countries.* 






Years. 





Gallons. 

R 

1866-67 

• 

4 

• 


4 

4 

4 

4 

Not given. 

55,^0,245 

1867-68 

4 

4 

4 


4 

4 

4 

4 

2,268,298 

43,57.701 

1868-69 

• 

4 

4 


4 

• 

4 

4 

1,816,106 

38,17,734 

1869-70 

• 

4 

4 


4 

4 

4 

4 

1,898.762 

4 «, 35,'99 

1870-71 

« 

4 

4 


4 


4 

• 

1-642,131 

31,16,860 

1871-72 

• 

4 

• 


• 

4 

4 

4 

*.499.877 

30,53,186 

.1872-73 

4 

4 

4 


« 

4 

4 

4 

*,536,496 

36,34.956 

1873-74 

4 

4 

4 


4 

4 

4 

• 

*,-i 35 , 34 ‘» 

33 , 79.155 

187-1-75 

• 

4 

4 


4 

4 

4 

4 

1,481,698 

34.9'^,438 

1875-76 

4 

4 

4 


4 

4 

4 

4 

»,* 43.*57 

26,81,065 

1876-77 

• 

4 

4 


4 

4 

4 

4 

1,176,922 

27,06,644 

1877-78 

• 

4 

• 


m 

4 

4 

4 

*,328,077 

31,30 700 

1878-79 

4 

4 

4 


4 

4 

4 

• 

1,089,711 

24,45,685 

1879-80 

• 

4 

4 


4 

4 

4 

4 

*,065,347 

25,42,620 

i88f-8i 

• 

4 

4 


4 

4 

4 

4 

1,152,678 

28,49,349 

1881-82 

• 

4 

4 


4 

4 

• 

« 

*»! 99.395 

28,46,121 

1882-83 

4 

4 

4 


4 

# 

4 

4 

1,* 70,554 

27,23,226 

1883-84 

4 

4 

• 


4 


4 

4 

1,261,444 

30.32,236 

1884-85 

• 

4 

4 


4 

4 

4 

4 

I,r66,9i3 

24,99,272 

1885-86 

4 

4 

4 


4 

4 

4 

4 

1,299,4.8 

30,06,098 

1886-87 

• 

4 

• 


4 

4 

4 

4 

*.715,638 

35,40.257 

18S7-88 

4 

4 

4 


4 

4 

• 

4 

2,138,518 

39 , 7',534 

1888-89 

4 

4 

4 


4 

4 

• 

• 

3,398,580 

41,28,517 


If to the imports of last year be added the amount of beer made in 
India during the year 1888-89 5»*65,138 gallons), the total consump¬ 

tion in India must have been for that year 7,563,718 gallons, fully three 
times as much as in 1866. For further particulars regarding the trade in 
Malt Liquors the reader is referred to the article Narcotics, section Malt 
Liouors, pp. 328—330. 

• Coni. With table On p. 3J9. 
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MALVA, Linn, ; Gen. PL^ 201, 

Malva parviflora, Linn.; LL Br. Ind., /., 321; Malvaceae. 

Vem.— Ndrr, panirak, supra, sonchal, nanna, gogi sag, Pe. 

References. FI. PL, 23 ; Murray, PL and Drugs, Sind, $7 ; 
Pharmacogr. Indica, 228 ; Gazetteers : — N. W. Provs., IV68 ; \ jo6 ; 
Journal, Agri.~Horti. Socxety XIV., 7 / Indian Forester, VIll 
Habitat.—A small, spreading herb, found in the North-West Himalaya 
(altitude i,ooo to 2,000 feet), also in Upper Bengal, Sind, and the Panjab. 
Distributed through Europe, the Levant, Arabia, and Nubia. 

Medicine .—1 he seeds are used as a demulcent in coughs and ulcers in 
the bladder. 

Food.—Frequently catenas a pot-herb by the Natives, specially in 
times of scarcity. 

Domestic.—In Kandwar the root is used by women to cleanse their 
hair ; woollen cloth is also washed with it. Belfew states that the root is 
employed as risha khatmi (see Althaea rosea). 

M. rotundifolia, Linn. ; FI. Br. Ind., /„ 320. 

Syn. — M. vui-GAKis, Fries. 

The flora of British India describes two varieties under this species :— 
Var. I, borealis : Bengal: Mysore. 

Syu. — M. ROTUNDIFOLIA, Roxb. ; M. BOREALIS, Wallm.,et Boiss. ; M. 
ROTUNDIFOLIA, var, ^ \t\ W. & A. Prod. ; M. PARVIFLORA, Huds. 

Var. 2, reticulata: Bengal and N.-W. Himalaya. 

Syn.—M, ROTUNDIFOLIA, var. CL in W. & A. Prod. 

Vem.—SowcAa/u, khubazi. Hind.; Kukerai, Pushtu.; Chandiri, khabazi 
(seed and fruit), Sind; Trikdla tnalle, Tel. 

References. —Flora Andh., 184; Aitchison, Botany Afghan Delimi¬ 
tation Comm^^sion ; Murray, PL and Drugs, Sind, S8; Atkinson, Him. 
Dist., 3 o 6 , 74t ; Gazetteers :—N .-W. Provs., IV., 68 ; Mysore end Coorg, 

Habitat’. —A much branched spreading herb found in the North-West 
Provinces, Kumdon, and Sind. Distributed through Europe and Western 
Asia. 

Medicine.—The seeds possess demulcent properties. They are pre¬ 
scribed in bronchitis, cough, inflammation and ulceration of the bladder, 
and in hiemorrhoids ; they are also externally applied in skin dise^ises. 1 he 
LEAVES, being mucilaginous and emollient, are t mployed as an external ap¬ 
plication in scurvy ; thev are also reckoned useful in piles. 

Food ajid Fodder.— In some parts of Sind, the leaves are eaten as a 
pot-herb. The seeds are also reported by Mr. Lace to be eaten by the 
people of Quetta, and the plant used as fodder for cattle. 

M. sylvestris, Linn. ; FI. Br. Ind., I., 320. 

The Common Mallow. 

Vern.— Vildyati-kangai, gulkheir. Hind. ; Khatmi (Patna), Beng. ; Kanji 
tilebuni, N.-W. P.; Gul-i-khadmi, Apg. ; Khabdjhi, Sind; Khubazt 
lk>MB.; Viiayati-kangdi, l)tc.: Khubazi, khitmi, Arab.; Khuhdz* 
towdrie, —crow’s-bread, khitmt-i-kuchak=>sma.]L]<W\tm\) 

Pers Note.—I t will be seen from the remarks below that all the oro^ 
vincial namesfor this plant that have been derived from the Persian Kangai 
or Kangoi, and hence probably refer to Abutilon. * 

ReitrenctS.— Honigberger, Thirty five years in the East, 304; Aitchison 
Botany Afgh. Del. Com., 43 ; Ainslie, Mat. Ind., I, 205; O'Shaughnessv 
Beng. Dtspens., 714; Moodeen Sheriff, Supp. Phnrm. Ind. rp, 770 • Dv 
mock. Mat. Med. W. Ind., 7nd Ed., 80; S. Arjun, Bomb. Drugs, 18 • 
Murray, PL and Drugs,Sind, $8 ; Year Bookof Pharm., 1874, 1 
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288 ; Irvine, Mat. Med. Patna, 49; Pharmacog., Ind., /., 204: 

Atkinson Htm. Di>t., 3 o 6 , 741; Birdwood, Bomb.Pr., 10; Boyle, Fib. 

PL, 263 ; GoBetteers :-Mysore and Coorg, 5<?y Agri.-Hort. Soc. Ind. 

^ Journal, XIV., 1$. 

Habitat—An erect, nearly glabrous herb, met with in the Western Tem¬ 
perate Himalaya, from Kumdon, at an altitude of 2,500 feet, to the Panjib 
and I^shmir. Distributed to Europe, Northern Africa, and Siberia. 

Fibre—The plant abounds in fibre {Royle). 

Medicine.—Most of the malvas contain much mucilage and have de¬ 
mulcent and emollient properties, but M. sylvestris perhaps enjoys the 
first rank as a medicinal species. To a large extent it takes the place, in 
Asiatic pharmacy, which Althiea officinalis (the Marsh Mallow) holds on 
the Continent of Europe. It appears to have been known to the early 
Muhammadan physicians, who probably derived their knowledge of it from 
the Greeks. The early Sanskrit medical writers do not seem to nave placed 
much importance on malvaceous mucilaginous preparations. The modern 
Hindu doctors, however, following perhaps the Muhammadans, prescribe 
such preparations, but having adopted tropical substitutes for Malva, 
have caused a certain amount of ambiguity in their restricted application 
of vernacular names to the plants so empToved. Dr. Moodeen Sheriff writes 
under Abutilon indicum—the Country Mallow of popular writers: — 
The word kanghi or kang6i is not only used incorrectly in some books 
as synonymous with the Arabic and Persian words khahbdzi, khitmi, 
todari (the names of three different drugs), but is also confounded with the 
word kangSnt or * Coongoonie* as it is generally written. The latter is 
one of the Dukhni synonyms of the seeds of Setaria italica {Conf. with 
Dictionary Econ. Prod., /., 14 — ry). Of, Moodeen Sheriff recommends 
that when these words are used to denote Malva sylvestris var. mauritiana 
(the Bengal and Western India form of the species), the prefix vildyati 
(=foreign) should begiven,thus According to Moodeen 

Sheriff, therefore, Abatilon is the true kanghi of India, and the association 
of that name with Malva sylvestris would therefore be incorrect. This may 
be so, but it is more likely that kanghi has a generic and medicinal signi¬ 
fication, denoting the mucilaginous Malvaceae rather than any one species 
of Abutilon or Malva. At all events, the confusion that has arisen, is in the 
application of that name and its synonyms to closely allied plants which 
all possess the same or nearly the same properties. The bald of Sanskrit 
writers was a cool ing preparation made, apparently, from the roots of various 
species of Sida. In the Pharmacopoeia of India the mucilaginous substi¬ 
tute recommended for mallow is made from Hibiscus esculentus. This is 
described as a valuable emollient and demulcent, also diuretic. Of the same 
nature are the preparations, used by the people of India, made from Cor- 
cborus (see Vol. 11 , 540 and 543). 

Birdwood suggests that Malva sylvestris is probably the 

^epoara (Malakhi) of Oioscorides, which was known to the E^ptians 
as Khokorteen. But Alpinus figures and describes Corchorus as Melochia. 
Dyrnock, accepting the same rendering, remarks that ** the Mahometans 
probably derived their knowledge of its medicinal properties from the 
Greeks, Mauluna Nafi describes three varieties, viz.: — 

ist —A cultivated kind called Malokia. 

2nd—Pi. large w'ild kind called Khitmi. 

3rd—Pi. small wild kind called Khubdzi. 

The author of the Mokhzan-el-Adwiya pronounces t)ie last mentioned 

to be the article now known as Khubdzi.** 

Dyrnock adds that “all pans of the plant are commended in Muham¬ 
madan works 6n account of their mucilaginous and cooling properties, but 
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{G. Watt.) 


MANDRAGORA 

microcarpa. 


the FRUIT is considered to be most efficient/' Irvine speaks of theSF.EDS 
as generally employed, the dose being in infusion 5 ii to^-s-s* Honigberger 
remarks ** the seeds are used by the Hakims in cough, and ulceration 
of the bladder/' Commenting on the nature of the todari seeds of the 
bazars he sayp there are two kinds, the white (the seeds of Polyaathes tuber* 
osa) and the coloured (the seeds of Malva sylvestris). From the passage 
quoted above it will be seen that Moodeen Sheriff dissents from tJne opinion 
that TSdart is a Persian synonym for Khubdzt^ and Dr. Dymock has deter¬ 
mined the Persian seeds imported at the present day into Bombay under the 
name Toudri to be those of Lepidium iberis. 

Ainslie says that “the Hindu doctors prescribe the expressed juice, 
internally, in gonorrhoea, and give an infusion of the root as a drink 
in fevers." From the fact, however, that Ainslie speaks of the plant, to which 
he refers, as being very common in South India, growing by road-sides and 
having yellow flowers, it seems probable that he refers to AbutilOn and not to 
Malva. The leaves of Malva sylvestris are generally reported to be em¬ 
ployed in the preparation of an emollient cataplasm. Murray writes that 
the plant is largely used by native drug-sellers in the formation of a de¬ 
coction which contains in addition to Malva, rose petals and sugar-candy. 
This is said to be prescribed in strangury. The mucilaginous property 
of the plant is found beneficial as an external application in irritation of the 
skin, and a poultice of the leaves is sometimes employed in fomentation, 
very much after the same manner as Marsh/Mallow is used on the Cdh- 
tinent of Europe. 

Trade.—The fruit is imported from Persia into Bombay under the 
name A/iwtaW.' it is worth about 4 annas per pound {Dymock) Irvine 
{Mat Med Patna) says that in his time it sold at 5 annas a pound. 

Food.—Was eaten by the Romans as a vegetable, and where it occurs 
in India it is also eaten by the people like most other species of Malva. 

Malva vertlcillata, L.; FL Br. Ind.^ /., ^20 / Wight, Ic., /. pyo. 

Syn. M. NEILGHERRENSIS, Wight, f M. ALCHBM ILL.CFOLIA, Wall. 

Vern. — Laffa, Assam. 

References.— N.-W.P. Gaaetteer, X., 3 o 6 ; Proceedings of the Rev. & 
Agri. Dept , Agri. File No. 6, Serial No. 28 of 1888 Xcondition of the 
People of Assam). 

Habitat.—An erect annual, or perennial herb, in the temperate Hima¬ 
laya (ascending from 6,000 to 12,000 feet), from Assam and Sikkim to 
Kumdon and Lahoul. U is found in the cornfields of the Nilghiris, Dis¬ 
tributed through Europe, Abyssinia; Egypt, Amoorland, and China. 

Food.—This herb is grown in patches on homestead land in Assam, 
where it is a very general custom among the natives to boil the leaves and 
tender shoots, and eat them as spinach with rice. 

Manalu Oil of Kanara is said to be used for lamps. The plant which 

yields this oil is not known. 


Mandioca or Manioc Meal, see Manihot Giaziovii, Mm., p. 157. 

MANDRAGORAj/ttjj. / Gen. FI., If., 

Mandragora microcarpa, Bert., Solanace.®. 

T HE Officinal Mandrake. 

'^^m.-Luckmuna lucimunie.lufah. Hind.; Yebrui Beng • ■■ 

(root), lufah, (plant), ^«/aA-u^*AI7o/(Vruit)/ARAB 

g^ak PeRS. The above vernacular namei^re given of thT^ 
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Habitat.—Indigenous in South Europe and Asia Minor. The indi¬ 
genous species met with in India (M. caulescens, Clarke, FI. Br. Ind. IV. 
242) occurs in Alpine Sikkim at an altitude of 12,000 to [3,000 feet. It 
IS riot known whether the roots of that species possess the medicinal pro¬ 
perties assigned by older writers to the Mandrake. 

Medicine.—This plant has been mentioned by Birdwood among his 
drugs but without giving any information about its medicinal virtues. 
^ J says that the root, as also that of M. officinarum, 

and of M. veroalis. are very nearly allied, in appearance and structure, to 
the roots of Atropa Belladonna.(see Vol. 1^351—^53). O’Shaugh- 

nessy {Beng» Dtsp., 466) says that the root was celebrated in the magic 
ntes and the toxicology of the ancients and is known now in the bazars of 
C entral Asia and Northern India. Its properties are said to be identical 
vrith those of Belladonna although weaker. Dr. Dymock informs the writer 
that It IS worn as a charm in India. Irvine mentions that the drug is 
used in Patna as a narcotic in doses of } to J grain;, 

MANGANESE, Ba/t, Geology of Irtd., JIL^ 326. 

Xhe ores of M.inganese are numerous and somewhat widely dissemi" 
nated, though they rarely occur in any quantity in one place. Ball states 
that the commonest ores in India are Manganite, orthe gray oxide; Wad, 
or the earthly protoxide ; Pyrolusite, or the black peroxide ; Psilomelane, a 
combination of the oxide with b.aryta ; Hausmanite or perf)xide occurring 
with other ores of the metal; and Braunite, or binoxide in combination 
with iron peroxide, silica and magnesia. 

Manganese. 

^ 7 *** BraUNSTEI.’^, GLASSEISE, ; SaVON DU VERRE, Fr^\ BrUIN- 

STRIN. 

siyd^ Hind.; Nijnit iit~ 

jugni, Fb. ; Jddali kalu, Tel. 

References.— Powell^ Pb. Pr., too ; Mason's Burma, 57O, $87, 785 ; 

Balfour, Cyclop,, II., ^4^ • lire. Diet Indus. Arts and Manu., III., 3 $ ; 

Madras Manual, qf Admn., II., 36 ; Manu d, Coimbatore District, 23 ; 

Settlement ReP'>rt$ NaePore Di-itrid. Sup. 276 ; Tropical Agril., Feb. 

18^9, p. SOo; Forbes Watson's Ind. Surv., I., 406. 

Occurrence.—The following short account of the presence of the ores 
of manganese in India has been principally extracted from BalTs Econo- 
rate Geology (/. c.), to which the reader is referred for fuller informa¬ 
tion 

Manganese ores are chiefly found in theolder crystallineor metamorphic 
rocks,but they occasionally occur in younger sedimentary and unaltered for- 
matios. In India, indeed, a not unfrequent source is laterite, though in such 
a rock, as might be expected, the deposits are not constant over large 
areas. “ It is possible,^’ Ball writes, “ that manganese is much more abun¬ 
dant in this association than is generally thought, since on the weathered 
surface it resembles ordinary laterite and might easily escape detection.” 
Ores of manganese occur in Madras, in the Nilghtris, Mysore, Kada- 
pah, Karnul, Bellary, Vizagapatam, and Hyderabad. In Bengal, man- 
ganiferous limonite Is found in some abundance in the neighbourhood of 
Chaibassa in Singbhum. In the Central Provinces a deposit of manga¬ 
nese ore is met with in the neighbourhoodof Gosalpur in the Jabalpur district, 
and in the metamorphic rocks north of Nagpur a rich black oxide is said to 
be abundant; an impure ore, probably of litile value if saleable at all, has 
also been found in t* e red clays of the Kamthi series around Malagarh in 
the Berar, Wun district, and an impure psilomelane in the South Rewah coal¬ 
field. In Rajputana a mixture of limonite, maghetite, and oxide of man- 
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ganese is found in the iron mines of Bhangarh in Alwar Stafe. and small 
veins of oxide of manganese occur in fault rock near Dabunda in Bundi 
State. Deposits are said to have been found near Wodoorli, a locality in 
the Dharwar district of Bombj^y, but no recent account of the ore is avail¬ 
able. In IxjWER Burma, the occurrence of manganese ores has been de¬ 
scribed at three localities in the vicinity of t^e Great 1 enasserlrn river ; one 
on the bank of the Thugoo stream, one on ihe 'I'herabuen and tlie 
third at an intermediate spot where the Great Tenasserim intersects an out¬ 
crop of the ore. No opinion could be formed as to the extent of the deposit 
owing to fhe scarcity of stream sections, and the thickness of the vegetation, 
but it was thought to be not improbable that a bed of ore, several square 
miles in extent, existed, which united the three localities. Kven without this 
being necessarily the case, it was said that sufficient to pay working could 
be obtained at these points. The ores consisted of black and grey oxides 
and wad. Mason states that he has seen manganiferous iron from one of 
the islands south of the Mergui. Pyrolusite has been obtained from Upper 
Burma, but nothing is known as to the mode of its occurrence. 

Analyses OP Indian Ores.-- Specimens of ore from V'izagapatam and 
Bimlipatam, were analysed by Dr. A. J. Scott in Kdinburgh, who found 
them to contain 73*7 and 76-1 per cent, of red oxide of manganese respec¬ 
tively. The former, which from the analysis is considered by Dr. Scott to 
approximate most nearly in character to a variety called “ marcellin” from St. 
M drcellin in Piedmont, is said to occur in large irregular masses of several 
tons* weight, probably included in laterite. Manganese oxide is reported 
to be obtainable in Bimlipatam for 2 annas a maund ( Visa^npatom Dist 
» ^55)* Samples from Golaspur in the Jabalpur district were analysed 
by Mr. Mallet and were found to contain 75 a6 per cent, of manganese 
calculated as the protosesquioxide and 9 q 6 of oxygen, giving 13V5 per cent, 
of available oxygen—an amount considerably above the average. This 
valuable ore was found to occur somewhat obscurely in laterite, but did not 
form either a regular lode or vein, nor was there any apparent connection 
between it and the underlying transition rocks. Mr. Medlicott, who exa¬ 
mined the deposit, however, saw no reason for doubting, in spite of the 

irregular mode of occurrence, that a large supply of the ore might be ob¬ 
tainable. 

An analysis of a sample of the ore from Ramtek in Nagpur was 
made by Mr Mallet, who found that it contained 78 64. to 70 \i 9 per cent, 
of the sesquioxide, giving 9*71 per cent of oxygen, a somewhat lower propor¬ 
tion than the ordinary commercial ores. The deposit, however, is near the 
surface, would be easily worked, and has been described as being ten feet 

thick and extending in a north-west fo south-east direction for a quarter of 
a mile. 

Medicine—Several of the compounds of this metal are, ow»ng to their oxi¬ 
dising properties, of considerable value as disinfectants. At one time a mix¬ 
ture of sulphuric acid with the black oj^ide was u^ed for purposes of 
fornication, but is little employed now-a-days. Condy's-fluid consists of 
an impure permanganate of potash, which salt is a valuable disinfectant, 
and mild astringent. 

Industrial Uses.—The u^es to which the ores of manganese are put in 
the arts are somewhat varied. The peroxide is extensively emplovcd in glass- 
makmg, to destroy the green colour of glass, which it does by converting the 
protoxide of-iron into the peroxide ; when added to excess it gives the glass 
? colour. The same oxide is used in porcelain painting 

lor the fine brown colour which it yields. It is also employed for glaz- 
mg pottery, and in the preparation of enamels. Its most valuable property, 
however, is the ease with which it gives off oxygen off the |application of 
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heat, a property which is largely taken advantage of in the arts. It is also 
used in the manufacture of chlorine and calcium chloride. 

Of late years the ores of manganese have been extensively utilized in the 
manufacture of iron and of steel, by the Bessemer process, the latter espe¬ 
cially. Manganese in the metallic state is said to deprive iron of its magne¬ 
tism. Lately a process of application of this principle has been invented in 
England, by means of which the metal in the proportion of 27 per cent, is 
mixed with the steel used for ship-building; and it is contended that this 
mixture deprives the steel of its magnetic influence on the ship’s compasses. 

MANGIFERA, Linn.; Gen, Pl,y /., 420, 

A genus of trees which belongs to the Natural Order Anacardiacb^ and 
comprises some 30 species, which are found in tropical Asia, chiefly in the 
Malay Peninsula. 

Mangifera fcetida, Lour,; LI, Br, Jnd., //., 18 ; Anacardiace^. 

Syc.—M. Horspibldii and M. fcetiua, Miq. 

Vem. — La-rndte, Burm.j Bachang^ Malay. 

References. — Kura, For. FL Burnt., /., 30$ ; Miq., FI. Ind. Bat., I., Pt. 2 , 
632 ; Mason, Burma and Its People, 448, 774 ' 

Habitat.—A large tree, native of Malacca, Penang, and Singapore (cul¬ 
tivated in Southern Tenasserim) and distributed throughout the Malay 
Peninsula, 

Food.—Produces pink or dark red flowers, and a coarse-flavoured fruit 
which is eaten bv the natives, and for'which the tree is cultivated. Mason 
says; “This is a'large Mango cultivated at Mergui, and is quite a favourite 
with the Natives. It has an odour resembling the dorian, and like that has 
been introduced from the Straits.” Rumphius states that the fruit when 
eaten excites “ cold exanthemata and fevers,” and that it ought never to 
' be used except when very mature. 


M. indica, Linn. ;. FI. Br, Ind,, //., /j. 

The Mango Tree. 

Syn.—M. DOMCSTicA, Gcertn, 

Vem. — Am, amb, amchur (unripe fruit), a-qi-^ki-guthli (seeds). Hind.; dm, 
am^a, Beng.; f//», Kol. ; Ul, Santal; Jegachu, bocho, Gkkoj, Gha- 
ridm, dm, ASSAM; Am, Ukiya; Tsarat-pang, Magh.; Ambe, 

Ama, Baigas: Marka, Gond; Amb, dm, dnv. r. ; dm, flWd, 

mawashi, Pb. ; Amb, amu, SiND ; Amba, Am, Ambecha jhar. Use. \ Ainoo, 
amba, am, amb. Bomb.; Amba, Mak.; Amb<^ Guz.; dm, amb, any, 
Bunoelkhand; Mad, mangas, mam-marum,'V^M.} hlamav%, mamaay 
mdmid, mdmidi, makandamu, guggu-mdmidt, Uyya mumtdt, racha 
mamidi, mdvi, mamadichitu, Hya mamidi, Tel. ; Mayxna, 

Kan.; Mava, mampalam, mdnna. Malay.; Thayet, » 

damu, <’/am6a (wild), am^a (cultivated), Sing. ; Amra, chutu (the juicy), 
madha-dut (messenger of spring). Sans.; Amba, naghyak, Pers. 
References.— FI, Ind., Ed. C.B.C., 2/5; Brandts, 

Kura, For. Fl.^Burm., 304; Beddome,Fl. Syly , 

Timb., 107 ; Dala. & Gibs., Bomb. FL,Ji! FI 

OHgin Cuit. PL, 200 j Rheede, Hort. MaL,IV., t., r 2; Elltot, 

Andhr., 50, 64, HO, Il 3 , 162, i 83 ; ^ J ^ 7 ^' 

774; U. C. Dutt. Mat. Med Hind., 140; .^Rnmh 

^ ed., 196; Pharmacograpkia Mica, I., 

Drugs, 32; Murray. PL and Drugs, 

506 f Irvine, Mat. Med. Patna, Mier,Med. ^^Lfudhand Sul 

tanpore, 4: Macleod, Med. Top. Btshnath, Him 

Dinagepore, p. JSi, ; Baden Powell, P^' U PI *Bomb ’ 

Dist fyf/. 74 t: Prod., N.- W. Pr^s..^ Pt. V., 

^3 2KO 2^7 250 270 284, 28o, 201: Birdwood, Bomb. Pr., /8, 146, 2fp, 

sit.. S3. Is/; 

/., i; McCann, Dyes and Tans, Beng., SS, > 39 , > 44 , 
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Off. Guide to Bot. Gardens and Arboretum,71 • ri ji* ^ 

23 ■ Darrah, Note on Cotton, 31 ! Report, Forest Ad^yin Clu-Nagpur, 
t8ks,6, 29 ;Linchoten. East Indies O59S). l88sJI.. f ^ o 



^ Ht'*' • G odOf^CTy — -- - r\ ' It * 

Nxmar Dist., 201 ; Port Blair, ifi-jO-T l, 33 } Hunter, Orissa, 11 S', fpp. 


230; yj.,240, 2^6, 32i,330\ YJtd., , 

XL,iSiXlP, 73 . ififs'. XXlJ.,App., 271 XI 11 ., 120; Indian Agriculturist, 
Augt. t4th, i8H6iSth June, and loth Augt. 

Habitat.— A large, glabrous tree, found on the Tropical Himalaya, at 
altitudes of 1,000 to 3,000 feet, from Kumdon to the Bhutan Hills, the 
Khasia Mountains, Burma, Oudh, ‘ Lower Hills of Behar, and in the 
Western Peninsula from Khandesh southwards. Cultivated as far west as 
Muscat, in all Eastern Asia, and general in the tropics. DeCandolle 
writes: “ It is impossible to doubt that it is a native of the south of Asia or 
of the Malay Archipelago, when we see the multitude of varieties cnliivated 
in these countries, and the number of ancient common names.’* 

History. — From its indigenous home in India, which, according to De 
Oandolld, was the region at the base of the Himalaya, especially towards 
the east, and in Arracan, Pegu, and the Andaman Islands, the cultivation 
of the fruit must have spread at an early age over the Indian Peninsula. 
According to Rumphius, it has been introduced into rertam islands of the 
Asiatic Archipelago within the memory of “living men,’* while in others it 
has existed from a remote date. 

There is no doubt diat it has been known and cultivated all over the 
peninsula of India from a very remote epoch. It is closely connected with 
Sanskrit mythology and is mentioned in many of the old tales and folk lore 
of the Hindus. Linschotbn, in his Voyage to the East Indies, mentions 
several varieties of mango, and his description indicates a very wide spread 
cultivation at that date. Abul FazI, in the Airi’i-Akburi written about the 
same time (300 years ago), describes a large number of cultivated races 
and states that Mangoes are to be found everywhere in India, especially 
in Bengal, Gujrdt, Mdlwa, Khandesh, and the Deccan,” localities all 
famousforthe fruit at the present day. Talking of Behar he notices an 
interesting race, produced by cultivation (which also exists at the present 
day), “ not so high as the ordinary stature of a man, and producing very 
delicious fruit.” 

M. i/t8 


HISTORY 


148 


to A 



14S 


Dictionary of the Economic 


MANGIFERA 

indica 


Cultivation of 


CULTIVA¬ 

TION. 


Orlarin, 

149 


Selection. 

150 


Prop&«ralion. 

I5I 


Soil. 

152 


f indebted for the following account of the 

Sem ^ M r^^up’methods pursued in growing 

hem» to Mr. Manes of Darbhangah, an expert on the subject: 

. cultivated mangoes of India have arrived at a great 

st^e of perfection and consist of very numerous races, although these are 

Maldas"^^ most people, except as Bombays, Lungrahs (Lengras), and 

The many dozens of sorts sold in the bazirs under these three names, have 
given the idea that there are only three kinds of mangoes fit to eat. These 
three names really represent three distinct strains of cultivated fruits. It is 
interesting to note the changes that have taken place in these fruits The 
form or shape has continued almost the same as that of the wild varieties, 
put the flavour has developed from “ tow and turpentine** to something 
too exquisite to express in words, each good variety having a flavour of 
Its own. On examining, for example, the outline of the Kangra varieties, 
one notices the true shape of the Bombay “ afooz, ** one of the finest man- 

in the Tirhoot mangoes, one sees a great Similarity to a sort 
called “ Kishunbogn. ** I have seen two types of wild mangoes; one very 
variable from Kangra, and one from Sikkim, but these may be viewed as 
manifesting the two great shapes of cultivated mangoes. 

Improvement by selection, —The latter wild sort is evidently the progeni¬ 
tor of the Malda cultivated varieties; the Kangra form might naturally be 
viewed as the ancestor of the Western Indian sorts, but these two wild 
varieties almost unaltered have been met with under cultivation in Tirhoot, 
and they produce all the different families of cultivated mangoes, as the 
result of accidental or artificial selection. 1 ill recently mangoes were 
always planted from seedlings, and even now this is frequently the case. 
When the trees fruited, the good sweet ones were allowed to grow, while 
the sour and worthless were cut down and used as firewood. In this way, 
selection took place and is going on at the present lime in Tirhoot and Nor¬ 
thern Bengal, and I suppose in other districts. The Intercrossing of the 
flowers of the primary races has produced innumerable subvarieties of 
fruitof all sorts, sizes, and quality, only the best of which have been 
grown and propagated to any extent. 

. Propagation,-- Mangoes are propagated by inarching, that is grafting 
by approach. They can be grafted in other ways, but inarching is the 
simplest. They can be also grown from seeds. In fact if only the finest 
and best sorts be selected, the chances are that 50 per cent, will be as 
good as the fruit sown, a few better and the rest worse. I should advise 
planting seedling mangoes, where grafts are difficult to obtain, taking 
for the seed only such jorts as Afooe Puary, Kishenbogh^ Durbhungah, 
Bombay, FiiBlee Ax\d good forms; and then only fiom well-formed, quite 
ripe fruits. The season of ripening too might be prolonged if such kinds 
as Rhori Budoya, Mohun Thakoor, and other Budava sorts were used for 
seed. This was done on rather a large scale irt Durbhungah A good 
mango seedshotlld never be thrown away; always plant it if possible. 

Soil and Ctt/^it»a#fo«.-T-Mango trees grow everywhere in the plains 
of India. The home of the tree in the Himalaya is from 1,000 to 2,000 feet. 

It seems to grow as well in a swamp as on a bund, but the best fruits 
zind finest trees in the plains are always produced on trees grown on 
raised ground. The soil does not seem to interfere much with the tree. 

In Bengal, it grows equally well in a rich deep river deposit, in clayey, 
or in ^andy soil. In Gwalior we have fine irees \j\. kankar, enor¬ 
mous crops of fruit. The best place to plant mangoes is on a raised, 
well-drained piec« pf land with a good depth of soil. When the trees 
are young, the land between them should be well cultivated every year, 
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and round the young trees ihe ground should be dug up and stirred fre¬ 
quently. When the trees are about 10 feet high, the ground for a space 
of 10 or 12 feet all round should be dug up in January or February and 
manure well mixed with the soil. In Bengal, where irrigation is not 
generally necessary,.this manuring would be best done after the fruit has 
been gathered. In Central India I do it in February. Where mango 
trees are irrigated, as they are in Gwalior, Allahabad, and other similar 
localities, no water should be given after the rains to fruiting trees ; allow 
the plants to dry up and get well ripened. If this be done, a crop of fruit 
every year will be the result. Our trees are about 20 feet high. We do 
not irrigate after the rains. We dig up and manure the ground around 
the trees in February, and when the fruit is set we water from a well, 
every 8 or 10 days, till it becomes pjpe, and the rains begin. This treat¬ 
ment has been carried on for two years ; we had a good crop last year ; 
this season wc have an enormous one. If iirigation is carried on all ihe 
year rcund, the flowering season is brought on prematurely, the flowers 
are deformed, and become large masses of leafy flowers that hang on 
the trees for months and produce no fruit. 

Planting.^The best time to plant mangoes is in the rains—July. The 

native method of growing plantain trees round them is very good, but 

instead of planting one or two for “ luck. I grow four or five for shade 

and protection, taking them out w’hen the mango tree is strong enough 

to stand the climate. In laying out a plantation the trees should be put at 

least 30 feet apart. The holes for planting should be prepared six months 

beforehand, dug up well, and a little very old manure mixed with the 
soil. 

Cultivated Races. —Of cultivated sorts of mangoes I have collected 
upwards of 500, and from these have selected roo good ones. Mangoes 
may be obtained to fruit in succession, from May till November Thus 
the Bombay A/oob fruits m May. The Kuabogh of Tirhoot also does so. 
while the Budnvas and KnUkees fruit in September to November in 
Tirhoot and Malda. In 1885, in Durbhungah, I had mangoes every day 
for five months. 1 n that year a list of fruits was selected and grafts were 
made.of all. These were grown in model plantations. One plantation of 
about 125 trees was selected from stock derived from the .Madras Horti- 
cultural Society, Calcutta Nursery men, Chanchal estate, Malda, and Bom¬ 
bay : the sons planted were as follows :— 

mangoe. Goa, Mulgova, Komaine, Ameercola, Oil- 
pusund, Wallajah pusund. Office pusund. 

A/«W„..-Fu 2 lee bewa Bura jalli bund, Chota jalli bund, Latcuspu 
Mohunbogh, Lumba budaya. Oilshoj. ^ ' 

-Kuabogh, Durbhungah-Rombay, Copalbogh, Kakoria 
(cucumber-mango). Gobmpoor-ka-Sinduria, Khupurwa (camphor) Die 
melon mango peculiar to this district, is known as Naroi-ka-kerbu "a 
Mohidmugg^ kerbuza Dhoola walla kerbuza also Nursinghbogh, Maha- 

raj pusund. Derruna, Kishenbogh, Gowrays, Bhoopolie, 1 <nrrelna after 
the truit Kurela and many others. ^ner 

Bem6„y.--Fieary. Afooz Salem favourite.-In laying out a plantation 
of mangoes the trees should be so arranged that the feason of ripening 

dbo., 6s L 

The following descriptive list of good sorts of mangoes may be found 
useful; It IS referred to five sections ® lound 

1 . Afooz. —This is the celebrated Bombav mancTo .1 
with reddish flesh. It is really not a tey"f?uT.ar.:lrbr "perba^y 
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came originally from Salem. Absurd prices are often paid for this fruit, as 
much as R60 per 100 being given by dealers. Like most mangoes this 
should never be eaten fresh, but should be gathered ripe from the tree 
and laid upon a shelf for a few days to fully mature. Weight, 8 to 12 02s. 

Ki4abogh. — \ Tirhoot mango, of whicli the quality is as good as the 
finest Afooz. It is a small green fruit and ripens early. The name signifies 
‘ crow"s*food.’ Itjweighs about 4 ozs. Season May. 

Durhhut]gah-nombay.— 1 \\\s \sX.he Bombay of the up-country gardens 
and about the best known mango. A very old plantation exists at Norgona, 
Durbhungah, and another called the Lakh Bagh, near Somaspur, had 
once upon a time a lakh of trees, said to be of this kind. Season May, June. 
Safada.—A whitish variety of the above, better in quality I think. 

Season May, June. j ,j 1 • j j 

Gopalbogh. — A Maldasort. This is the celebrated Malda kind said 

to be equal to the Afooz. It hangs till late in June, and is a superior fruit. 

It is very like Durbhungah-Bombay but smaller. Weight, 6 ozs. 

Kakoria {cucn mber-plantnin ).—Very like a cucumber, often 7 to 10 inches 

long by 2a- inches wide ; a most luscious, refreshing fruit ; weighs from 

10 ozs. to itb. It is a plentiful variety in Tirhoot, but is seldom pthered in 

good condition, and is often sour. When gathered ripe from the tree, and 

kept for a couple of days, it is a perfect fruit. ^ • * f *u 

Named after Kurela (Momordica) This is a variety of the 

cucumber mangb, smaller and covered over with greenish warts like a 

Kurela fruit. It weighs 8 to 12 ozs. ^?eason July. ^ ... 

that is, ‘ twisted.* This is a arge ^/^en fruit totally unlike any 

mango I know. It is twisted, weighs ilfc and has a strong flavour; it is a 

/l-WW^.-Madras fruit; weighs ip ozs., has a rough skin like an 

orange, a very peculiar shape, and very distinct. Season July. 

Dtlptisuud.—S^vevsX fruits bear this name, and the one I received from 
Madras is like the Durbhungah chupki (flat) or ckupra. It is a desirable 

fruit and very good looking. Season JuW. 'rt.o cnrf !<; one*of the 

Burma or Derrtma. from Lawanie Tirhoot. The ^ue sort is one of the 

finest of mano-oes It varies in size from 8 ozs. to ilb, and isarouna 
lllowish fruit of most exmiisite vanilla-like flavour; the 

Lt melts in the mouth, \here is another variety '"Ce 

at first sight might be mistaken for a Blenhiem orange apple. Season June 

and July. celebrated fruit, which, since the railway 

Ld become quite hard, and tasted like a carrot. 

Lerrua or Le.rua-ihom LodJu, a sweetmeat). This is thejnosj 

beautiful of all mangoes, the mixture of orange red ^ 

blotches, resembles the colouring of a ripe apple. Season J y- 
5f.a/z /-(generally called Malda). A 

fruit of fair quality, largely grown as it is hardy and a good pp , 

of the fruits weigh zB». S^son June and Jaly- ,, , „ ^ f.j. Malda ’’and 
Gov>raya Malda.-K Tirhoot "fin India. 

It cannot be mistaken,*^ it is the t^e of °?uit 

mangoes. It has an aroma and flavour ^ tender 

I know. The skin is as thin as writing paper, and the sto 
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that when cut, the knife often goes through it. There are many forms of 
this race ; the best I have named after Mr. Buckley, as Buckley s Gowraya 

Malda , , , 

Kumuhhi.—'W^^ skin of this is rough and leathery; it is a very irregular 

shaped round fruit, often with the pistil scar or “ Nak developed m a 

most curious wayj a fine flavoured and rare fruit. Season July. Weighs 

8 ozs. , , , . -I,- 

Buhpali.—\ small ovoid mango, often perfectly crimson, vermillion. 

and yellow in colour, perhaps the best of all mangoes. I have obtained it 

from several places in Tirhoot, but always of the same fine quality. Season 

July. Weighs 6 ozs. 

Inertia —(meaning spontaneous). This is the largest mango, some speci¬ 
mens attaining a weight of 48). It is of good fla\our, but is a rare fruit. 
Season July and August. It came up from seed in a native gentleman’s 
garden in Durbhungah and only one tree was supposed to exist. 

Nursinghbogh—A blue mango weighing i^Ib. It can be readily distin¬ 
guished by its leaf which frequently is as much as 18 inches long. Season 
July and August. A good fruit. 

Mahataj pusund — A Tirhoot fruit of fine quality though common and 

well known. Weight 6 ozs. Season July. 

II. Kerbuza mangoes.—comt. now to a distinct class of mangoes 
called in Tirhoot kerbuzas or melons, from the musk scent they possess. 
There are three good kinds, all of w’hich are of fine quality and ripen late in 
July, Naroika ketbuza, Mohedenugger kerbuza. and Dhoola ■walla kerbuzas 

all three shou’d be in every collection. 

III . Budayas.—Tht above mangoes are generally ali over by the end of 
July, but sometimes hang till August. The class of mangoes called 
Budayas and Maldas (true) have all peculiar shaped fruits, and seldom 
ripen before the middle of July, and with care and protection will keep till 
October. These fruits may be seen hanging on the tree in October protect¬ 
ed by little Bamboo baskets from wasps, birds, &c. In 1885, I had some 
fruits gathered fresh from the tree in excellent condition on the 30th October. 

Khan —Ripens first. Season July-August. Weighs B ozs. 

Terha ATeZ/Ma—(The crooked plantain). Always a long, ugly fruit, with 
the stalk on one side, hence the name. Weighs 1 to i^fc. It comes from 
Chanchal in Malda. 

Fuelee Bewa —The large mango one sees in Calcutta, weighing i to 
jft), very common in the bazar therein August; these fruits sometimes letch 
as much as 1 rupee each. 

y.iUi bund (seed in a net), because after the skin has been taken off, 
the flesh appears to be in a jellow thread net; th!s is Irom Malda. and is 
an excellent fruit. Season August and September. Weighs l to Ulb. 

Durbhungah Budaya — or souria budaya —a very first class mango, 
flattish and good looking; it has no fibre, a very thin skin, and a small 
thin stone ; ripens August. Weighs 10 ozs. to ilb. 

Nukknn Luugra .—So named because the pistil scar develop^ into a 
prominent nose-like projection. This is a Durbhungah mango and is a 
very good S‘)rt. Season. August and September. 

Afohunbogh —From Malda and Monghyr,a very large, round, irregular 
shaped fruit, i^Ib weight, of fair flavour. 

Afohur Thakoor .—One of the latest and best mangoes, very ugly, and 
very irregularly shaped. They hang on the tree till October; weight 
I to I 

The native name of the Borassus palm. This mango is just 
like the fruit of palm of the same name ; it weighs i to is good eating 
and ripens in September. 
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nf f hY’ ■®‘’(meaning twelve months). There are several varieties 
01 the perpetually fruiting mango, none very good. They are grown more 
as curiosities than anything else. ^ ° 

y* Luttea —The creeping mango. 

1 his IS really not a creeping mango, but a decumbent variety, produced 
by grafting. There are several varieties of it. Mr. Chatterjee, the Calcutta 

along the ground and bears 
f- fruits. Another is trained on a machan, and bears large 

hne-shaped fruits. It is a true mango, and a cultivated sport. I have 

4.CV of Luttee am from l irhoot, and they prove to be 

pusunf^nd^* DJwola walla kerbuza '* 1 am informed these two 
trees were originally staked and trained down to the ground, and bore 
truit in this way. After a considerable space was thus covered, even¬ 
tually the training ceased, and the trees at once grew up and formed 
straight stems.’* ^ 

[ form has probably given rise to the accounts of creeping and 
vme-like mangoes mentioned in the Ain-i Akbari, by Wallace in his 
‘India m i8t<7,” and by other writers. Co«/. with Willughbeia cduUs 

under India-rubber, Vol. IV., 363.— 

Gum.-—The bark yields a gum, which, according to Atkinson, is fre¬ 
quently sold in the bazars as gum arabic. 

Dye, Tauj and Mordant.—The bark and leaves yield a yellow dye which 
used. In Monghyr, the bark is employed with that of Bassia 
I u granatum, and Bauhinia variegata for dyeing yellow, and in 

Lohardaga it is used in combination with the barks of several other trees in 
obtaining a permanent black. The M^gi^trate of Chittagong states that 
in his di-itrict “the juice of the bark obtained by simple beating and mixed 
with lime yields a fleeting green dye.*' The Forest Officer, Palanpur, 
Bombay, recently sent to the Editor a piece of coiton cloth dyed a bright 
rose-pink with mango bar^, turmeric and lime—perhaps one of the best 
colours in the admirable collection of Palanpur dye.s kindly furnished 
by that gentleman. Samples of the bark were sent by Government among 
other dy^ stuffs to Mr. Wardl® for examination, It yielded, by his pro¬ 
cesses, a series of very beautiful though generally light and more or less 
yellow, shades of brown, slat^ and drab, when used with cotton, silk, and 
wool. The pulp of the fruit, also experimented with bv him, produced 
yellowish drab or grey shades, which were little affected by the different 
processes employed for silk or cotton. 

The bark is employed for tanning in the Dacca district and Bankura; the 
leaves are similarly employed by the poorer classes in Oudh, The dry 
unrme fruit is largely used as a mordant specially in dyeing with safflower. 

Oil— Dr. Cooke states that the seeds contain a large percentage of 
oil, but no information apparently exists, either as to the method of prepar¬ 
ing it or as lo its uses. 

MejUcia*. — The fruit has long been considered a valuable medicine 
both by Hindu and Muhammadan physicians, and has formed the subject 
of many articles.by writers on the Materia Medica of the East Thus, in the 
Bhavapraknsa,'a. confection made of the juice of the ripe fruit, sugar, and 
aromatics is recommended as a restorative tonic. It is, however, unneces¬ 
sary to enter into a detailed account of the opinions of older writers on what 
is after all an unimportant drug. The following extract from the recently 
published Pharmacographia Indica, together with the somewhp.t numerous 
list of Special Opinions below, may, therefore, suffice to indicate the prin¬ 
cipal medicinal properties supposed to be possessed by the fruit 

“ Shortly, we mavsay that the ripe fruit is considered to be invigorating 
and refreshing, fattening, and slightly laxative and diuretic; but the nnd 
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and fibre, as well as the unripe fruit, to be astringent and acid. The 
latter when pickled is much used on account of its stomachic and appetis¬ 
ing qualities. Unripe mangoes peeled and cut from the stone and dried in 
the sun form the well-known Amchur or Amhosx {Amrapesi, Sans.), so 
largely used in India as an article of diet; as its acidity is chiefly due to 
the presence of citric acid, it is a valuable antiscorbutic ; it is also called 
Am-ki-chhitia and Am-khushk. The blossom, kb.rnbl, and bar.k are con¬ 
sidered to be cold, dry, and astringent, and are used in diarrhoea, &c., &c. 
The smoke of the burning leaves is supposed to have a curative effect in 
some affections of the throat. According to the author of the Makhzan, 
the Hindus make a confection of the baked pulp of the unripe fruit mixed 
with sugar, which in time of plague or cholera they take internally and rub 
all over the body; it is also stated in the same work that the midribs of 
the leaves calcined are used to remove warts on the eyelids. Mangoes 
appear to have been known to the Arabs from an early date as a pickle; 
they were doubtless carried to Arabian ports by Indian mariners. Ibn 
Batuta. who visited India A.D. 1332, notices their use for this purpose. 
The powdered seed has be* n recommended by Dr. Kirkpatrick as an 
anthelmintic (for lumbrici) in doses of 20 to 30 grains, and also is an as¬ 
tringent in bleeding piles and menorrhagia. {Phar» of India. 5<))P It 
may be here noted that this property of the seed is described by Palu- 
danus in his Notes on Linschotan’s i ravels. He writes : “Being raw it is 
bitter of taste and is therefore good against worms, and looseness of the 
belly; against worms when it is eaten raw, and against looseness of the 
belly when it is roasted.** “ From the fruit just before ripening, a gummy 
and resinous substance exudes, which has the odour and consistence of 
turpentine, and from the bark a gum is obtained which is partly soluble 
in cold water.** Ainslie says that the gum-resin mixed with lime-juice 
or oil is used in scabies and cutaneous affections. The juice of the ripe 
fruit dried in the sun so as to form thin cakes {Amras or Amaut^ Hind. ; 
Ampapoli, Mar.; Amravarto, Sans.) is used as a relish and antiscor¬ 
butic. Mango bark and fruit have been lately introduced by Dr. Linguist 
to the notice of European physicians {Practitioner, 1882, 220); he re¬ 
commends it for its extraordinary action in cases of hemorrhage from 
the uterus, lungs, or intestines. The fluid extract of the bark or rind may 
be given in the following manner: —Ext. FI. Mangif Ind., 10 grains; 
w ater, 120 grains. Dose — One teaspoonful every hour or two, or the juice 
of the fresh bark may be administered with white of egg or mucilace 
and a liitle opium.** ® 

In addition, it may be stated that in the Panj^b and Sind a gruql made 
of the kernels is administered in cases of obstinate diarrhoea and bleeding 
piles, and that the seeds are also considered useful in asthma. 

Chemical Composition. —The following is extracted from the Phar~ 
macographia Indica :— 

Professor Lyon (1882J examined the dried unripe peeled fruit and 
found It to contain water 30 g8, watery extract 6['40, cellulose 
insoluble ash i 43. soluble ash i 91alkalinity of soluble ash as potash -ii 
t.-irt.iric acid, with a trace of citric acid 7 04, remaining free acid as malic 

P‘-'' parts air dry substance 24 04. 

1 . coloring matter of the ripe mango is a chlorophyll pro- 

duct, readily soluble in ether, bisulphide of carbon and benzol, but less 
readily soluble m alcohol, it yields with these solvents deep orange! 
coloured solutions which are bleached by solution of chlorinated soda, and 

turned green bv hydrochloric or sulphuric acids, the orange colour beine 
again restored by an alkali. ® ® 
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-MEDICINE- The bark and seeds contain a tannin. Fifty grams of the powdered 

seed exhausted with alcohol, 90 per cent., filtered, the alcohol evaporated 
off on the water bath, and the residue dried over sulphuric acid, left an 
extract weighing 3*16 grams. Of tfiris extract *3 gram was of a resinous 
nature, and insoluble in water. The portion soluble in water, equivalent 
to 5*72 per cent, of the seed, gave the usual reactions of a tannin. The 
aqueous*solution of the tannin was precipitated with gelatine, filtered, and 
the filtrate shaken two or three times w'ith ether. No appreciable residue 
was obtained by the evaporation of this ethereal extract showing the 
absence of gallic acid. {J. G, Prebble),** 

Special Opinions. —§ ** The smoke of the burning leaves is supposed 
to have a preventive effect in hiccough ” (Civil Surgeon J, Anderson^ M.B., 
BijnoTt North^Westirn Provinces). The unripe fruit roasted, dissolved 
in water and made into sherbet with sugar is freely taken by the natives 
to prevent sunstroke, the pulp is also rubbed over the body for the same 
purpose’* (Assistant Surgeon N. R. Banerjee, Eta'walU. “The kernel 
of the seed is used for dysentery ” {Surgeon-Mnjor P. N. Mookerjee, 32nd 
Regiment Madras Native Infantry^ Cuttack^ Orissa'). “ The powder of the 
dried kernel is useful in diarrhoea and chronic dysentery, as an astringent” 
(Assistant Surgeon Nehal Sing^ Saharanpur) “Unripe mangoes toasted 
and made into sherbet form a reputed remedy for heat apoplexy” (/4wi5^- 
ant Surgeon T. N. Ghose^ Meerut). “ I was lately told by a very intelligent 
patient that Ke had found the mango decidedly anthelmintic ” {Surgeon 
Major Farquhar^ M.D.^ Ootacamund). “ Amchur is the very best antiscor¬ 
butic that I know. I have found it stamps out scurvy when lime juice and 
all other available remedies had been tried in vain ” (Brigade Surgeon 
C. Joynt^ M />., Poona). “ The dried kernel of the ripe fruit is used as an 
astringent in diarrhoea” (Civil Surgeon R. Gray^ Lahore). “The 
liquid extract is as efficacious as bael in dysentery” [Ctvil Surgeon G. C. 
RosSi Delhif Panjdb). “ Flour made from the kernel of ripe mango 
seeds when dried, is made into chapatis, and eaten by men of low caste, 
in the North Western provinces” (Surgeon A. C. Mukerjt, 
khally). “ The kernel is a constant and unfailing remedy for diarrhoea and 
dysentery amont'st the hill tribes of the Sourah Mahlias. In my travels 
as Deputy Superintendent of Vaccine, I had frequent opportuniiies of 
noting the effects of the drug. When theSourahs came down to the plains 
and remained for a week or mere, they were very subject to diarrhoea or 
dysentery. They then eagerly sought for the seeds and used half a kernel 
in the morning and half in the evening. 1 his treatment they continued 
for two or three days with marked effect and perfect cure resulted in five 
days at latest” (Honorary Surgeon E. A. Morris^ Tranquibar). “I 
never observed any laxative effects from eating the ripe fruit or heard of 
its being eaten with this object; if true it would not be safe to eat the fruit 
in large quantities when cholera is prevalent, as it often is in India during 
the mango season. The kernels of the seeds are sometimes roasted and 
eaten as food by the poorer classes in times of scarcity” (Brigade Surgeon 
G. A. Watson, Allahabad). “ The dried flowers, either in the forni of decoc¬ 
tion or powder, are used as a useful astringent in looseness of the “Ow^s, 
chronic dysentery, and gleet” (Assistant Surgeon S. Arjun Ravat, L. M.^ 
Girgaum, Bombay). “The gum of the mango tree is used for cracked 
feet with good effect” (Surgeon-Major J* Norths Bangalore). Ih® 
green fruit is softened by roasting, mixed with water and used by the 
natives of Upper India in sunstroke and burning of the body. Amchur ana 
pickles prepared from green fruit are issued to prisoners in jails as anti¬ 
scorbutics. The kernels are dried and stored for medicinal use. In times 
of scarcity the flour of dried kernels is used by the poor as an article ol 
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diet” {Aisistcnt Surgeon S. C. Bhattercharji^ Chanda^ Central Provinces). 
“The kernel (powdered) with resin and kurchi is given in dysentery. 

I have seen several cases cured by this. Dose : equal quantities of each 
ingredient mixed^and about 15 grains given twice or thrice a day to 
adults” {Assistant Surgeon N. N. BhattacharjeCy Tirkoot State Rail- 
way, Somastifiore). “The kernels powdered when thoroughly dry are 
used as food in the North-West, being made into chapdtisf (Narain 
Misser, Koihe Bazar Dispensary, Hoshangabad, Central Provinces). 
“ The unripe fruit cut and dried is a valuable antiscorbutic. It is now 
in use in Bengal jails” {Surgeon R. L. Dutt, M.D., Pubna). “ The 
ripe fruit .is laxative. The kernel of the seed is used as an astringent 
in diarrhoea. This is one of the ingredients of Pogson's Bael powder. 
The baked green fruit is made into a sherbet, and the pulp applied 
also externally in sunstrokes’* {Bolly Chand Sen, Teacher f Medicine), 
“ If the small white kernel of the mango stone be steeped in a little 
water and reduced to the consistence of paste, it may be applied to any 
part of the skin which burns, and it will soon have a cooling effect ” {Sur¬ 
geon v^'ilson, Bogra^'. The unripe fruit is used hy the natives in 
the form of sherbet as a refrigerant and diaphoretic. The juice is used 
in fissures of the feet and between the toes or fingers *' {Civil Surgeon 
J. H. Thornton, B.A., M.B., Monghyr). “ The kernel of the stone has been 
frequently used in diarrhoea of children with success, in i to 3 ^ain doses 
alone or wiih dried bael’* {Assistant Surgeon N. L. Ghose, Bankipore), 

Food.~The mango is a favourite truit among both Natives and 
Europeans, and is very largely eaten throughout the country. In many 
parts of India, it serves as an important addition to the resources of a large 
section of the native population who own the trees. Fine, luscious fruits, 
weighing each, were, a few years ago, produced on an old tree in the 
Kew Gardens, London. 

Besides being eaten as a, ripe fruit, the mango is used as follows 

“ When green, the stone is extracted, the fruit cut into halves or slices, 
and (a) put into curries; (i) made into a pickle, with salt, mustard oil, 
chillies, and other ingredients; (^:) made into preserves and jellies by being 
boiled and cooked in syrup ; {d) boiled, strained, and with milk and sugar 
made into a custard known as mango-fool; («) dried and made into the 
native ‘ awic/ittr,’ used for adding acidity to certain curries; (/"iwhen very 
young cut into small pieces, mixed with a little salt, and sliced chillies and 
milk added, it forms a * tasty * salad. 

“ When ripe («) it is made into curry which has a sweet acid, not un¬ 
pleasant, taste; (6) it is cut into small pieces and made into salad with 
vinegar and chillies (the sour fruit is sometimes so used) ; (c) the juice is 
squeezed out, spread on plates and allowed to dry; this forms <he thin 
cakes known a.s amt'-sath {Mr. L Liotard). The kbrnfls are eaten in times 
of famine, and by the poorest classes in many parts of India they are boiled 
and eaten with greens. They are also ground into meal and mixed with 
various other ingredients to form the relish known as dm-khatai. When 
stuffed with coriander, turmeric, and other spices, and boiled in mustard oil 
they are esteemed a great delicacy. 

Preserves, chatnies, and pickles are made from the mango fruit and 
largely exported to England and elsewhere. Llnschoten and Rumphlus 
both describe a method of eating the fruit now almost unknown in the 
country, and probably introduced by the Portugese ss suited to their tastes. 
The former traveller writes : •* This is ye best and ye most profitable fruit in 
al India, for it yieldeth a great quantity for food and sustenance of the coun- 
try people, as olives do in Spaine and Portingale. They are gathered when 
they are greene and conserved, and for the most part salt^ in pots, and 
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j .eaten with nee, sodden in pure water, the huske bein^ 

whole, and so eaten with salt mangas, which is the continuall food of their 
slaves and common people, or else salt dried fish instead of mangas/* 

I hese salted mangas are in cutting like the white Spanish olives, and al¬ 
most m the same taste, but somewhat savorie, and not so bitter.** “ There 
are others that are salted and stuffed with small pieces ofgreene ginger 

Recheadas, or Machlr.” 

Ru^mphius states that salted mangoes were also much eaten in curries with 
nsh. 

There s^ms to be little truth in the charge frequently brought against 
the mango that it is a fruitful cause of boils. The blue stain produced on 
the cutting knife results from the presence of gallic acid in the pulp, which 
likewise contains citric acid and gum. 

Straclure of the Wood. —Grey, coarse-grained, soft, weight lift per 
cubic foot. » e -»■ K 

^ It is used ^r planking, door and window frames, in Calcutta for pack¬ 
ing cases, and in Behar for indigo boxes; canoes and Masula boats are 
also made of it {Gamble). When employed for packing cases it should 
be previously well seasoned, otherwise the acid it contains is stated to 
corrode the lead lining. It is stated to be fairly durable, if not exposed to 
wet, but is liable to be worm eaten. Bareilly chairs are reported to oe gene¬ 
rally made of mango wood. 

Domestic and Sacred,—The mango is held sacred by the Hindus and is 
inextricably connected with many of their mythological legends and folk- 
lore. ^ I he following extract from the Pharmacographia indicates some of 
these ideas":— 

** The mango, in Sanskrit Amra, Chutn and Sahakarat \s9a\d to be a 
transformation of Prajipati (lord of creatures), an epithet in the Veda ori¬ 
ginally applied to Savitri, Soma, Tvashtri, Hiranga-garbha, Indra, and 
Agni, but afterwards the name of a separate god presiding over procrea¬ 
tion (Manu, xii.. 121). In more recent hymns and Brihmanas Prajd- 
pati is identified with the universe. 

** The tree provides one of the pnncha-pallava or aggregate of five 
SPRIGS used in Hindu ceremonial, and its flowers are used in Shiva wor¬ 
ship on the Shivardtri. It is also a favourite of the Indian poets. The 
flower is invoked in the sixth act of Sakuntala as one of the five arrows of 
Kdmadeva. In the travels of the Buddhist pilgrims Fah-hian and Sung- 
yun (translated by Beal), a mango grove (Amravana) is mentioned, which 
was presented by Amraddrika to Buddha in order that he might use it as a 
place of repose. This Amradarika, a kind of Buddhic Magdalen, was the 
daughter of the mango tree. In the Indian story of Surya Bai {see Cox. 
Myth, of the Arian Nations) the daughter of the sun is represented as 
persecuted by a sorceress, to escape from whom she became a golden 
Lotus. The king fell in love with the flower, which was then burnt by the 
sorceress. From its ashes grew a mango tree, and the king fell in love first 
with its flower, and then with its fruit; when ripe the fruit fell to the 
ground, and from it emerged the daughter of the sun (Sdrya Bai), who was 
recognised by the prince as his lost wife.’* 

Lisboa further informs us that ** In Smritisar Granth the twigs of the 
tree are ordered to be used as tooth-brushes, and its leaves as platters in 
panch pallav^ and for pouring libations ; and the flower in the worship of 
Shiv on the day of Maha Shivrdii in the month of Mdgh, The leaves a’e 
also employed in adorning mandaps and houses on occasions of various 
ceremonies.** The twigs and leaves are largely used for cleaning the 
teeth, and the twigs as a substitute for pan. 
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[si 8 

Mangifera oppositifolia, Roxb. ; see Bouea ourmanica, Griff.; VoU 1 ., 
M. sylvatica, Roxh.; Fl. Br. Ind„ //., is- 

Syn.— M. INDICA, Wall.y Cat. 84S7, i- 

Vern— Koskam, Hind. 81 Beng. ; Lakshmi ant, Sylhet ; Bun am, Assam ; 
Chuchi am, Nepal; Katur, Lbpcha; Bagnul, MiCHi; Hseng neng 
thayet, sinmirthayet,Ji\}\^u.Kosdmra, Sans. 

References.— , Fl. Ind., Ed. C.B.C.,216; Voigt, Hort. Sub. Cal., 

2J2f Kutb, For. Fl. Burm., I., 804 ; Gamble, Man. limb., to8j Mt\son, 
Burma and Its Ptople, 448,774; U.C.Dutt, Mot. Med. Hind., 3 os ; 
Indian horester, IX., 28. 

Habitat.—A large evergreen tree met with in tropical Nepal and the 
Sikkim Himalaya, in Sylhet and the Khdsia Mountains. According to 
Kurz, it is found also in the Andaman Islands and rarely in thp tropical 
forests of the Martaban hills. 

Medicine.—'1 he kruit is dried and kept for medicinal purposes {Roxb.). 
Food.—The fruit is e&ten by the natives, though by no means so pala¬ 
table as even a bad domestic mango {Roxb.). The leaves are used in Assam 
to feed the silkworm Cricula trifenstrata. 

Structure of the Wood —Grey, moderately hard. Weight 34 to 4ilb 
per cubic foot It has been recommended and tried for tea chests, but 
when used unseasoned, has been found to corrode the lead foil, thereby 
spoiling the lea. 

Mango, see preceding ariicle on Mangifera. 

Mango Pish or Polynemus indicus, see Fish, Vol. III., 391. 

Mango ginger, see Curcuma Amada, Roxb.} Scitamine/e ; Vol. II., 652 
MangOSteen, see Garcinia Mangostana, Linn .; GuTTiPERa^. ; Vol., Ill, 

. ^ 470 . 

jvlangosteen Oil, Brindonia-tallow, or Kokum-butter ; see Gar- 

[ cinia indica, Ck is. : Guttifer.« ; Vol., IM., 466. 
Mangrove Bark, a valuable tanning material. The following are the 
chief barks known commercially by this name—arranged alphabetically :— 

Aviceonia officinalis, Linn.; Vol. I., 360. (The White Mangrove.) 

Bruguiera gymnorhiza, Lamk.; Vol. I., 541. 

B. parvifolia, W. ^ A. 

Ceriops Candolleana, Arnott: Vol. II., 261, (The Black Mangrove.) 

C. Roxburghiana, Arnott; VoL- II., 261. 

Kandellia Rheedii, W. isf A. ; Vol. IV., 565. , 

Rhizophora mucronata, Lamk.; VoL. VI. (The True Mangrove.) 


MAN I HOT, Adam ; Gen. PI., Ill., 306. 

Manihot Glaziovii, Mull, Arg. ; Euphorbiace^et. 

Fue Ceaka Rubber Tree: or Scrap-rubber Xree. 

Full information will be found regarding this tree, in Vol. IV. 271 
under India-rubber, to which article the reader is referred. * 

M.' utiUssima, Pohl. ; Fl. Br. Ind., V., 239; also M. Aipi, Pohi. 

Cassava, Tapioca, Manioc. 

Manihot, Kunth; ^.Iso of Sir VV. Hooker, Bot Afa^f 
Table 3071, Vol. $ 8 ; Jatropha Manihot, Linn, * ^ 
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These two plants, by some botanists, are regarded as separate species; 
by others the latter is deemed a variety of the former, if not at most a cul¬ 
tivated race only. It differs from Manihot utilissima, chiefly in the fact that 
it is not acrid to the taste and is, in fact, devoid of the poisonous principle of 
that species; hence it may be eaten fresh. On this account it is known as 
the sweet cassava, while the other form is the bitter cassava, which can only 
be eaten .after having been specially prepared. But under each of these 
varieties, there are races or qualities of good and bad cassava which exhibit 
the effects of climate and soil, or indicate ancient cultivation. Thus, of 
Brazilian Tapioca, a writer in the Planters^ Gazette says : ** Now Rio tapioca 
is as much superior to the common flake tapioca as rice grown in Carolina 
is to rice grown in Moulmein or Arracan. Rio tapioca is also as much 
superior to the East India tapioca as Bermuda arrowroot is to potato 
starch.*’ 

Vern. — Maravult, Tam.; Marachini, Malay.; Pulu pinan myouky Burm 
References. Hort, B^ng., 69; Voigt, Hort. Sub. Cal., 158Kur», 
For. bl. Burm., II., 402; Gamble, Man. Timb.,348\ Dalz. & Gibs., 
Bomb. FI. Supp., 77 ; V>C., Origin Cxdt. PI., $9; Grah , Cat. Bomb. PL, 
183 i Mason, Burma & Its People, 507 Bidie, Cat. Paw. Prod., Paris 
Exh., pZ; Ainslie, Mat. Ind., /., 428-4^^0; O'Shaughnessy, Beng. Dis- 
pens., SS 9 ; Moodeen Sheriff, Supp. Pharm. Ind., 171 ; Fliick. & Hanb., 
Pharmacog., 250; Bent. & Trim., Med. PL, 23$; Year Book Pharm., 
j8j 3, f8s f Atkinson, Econ. Prod N.-W. P., Pt. V., 22-23; Brury, V. 
PL, 26$; Lisboa, U. PL Bomb., 2yo’, Firminger, Man. Gard. in Ind, 
124: Spons, Encyclop., 1828 ; Smith, Die., 96; Treasury etf Bot., 7/7** 
Simmonds, Trop. Agri., 349-3$2; Rep. Bot. Gar Ganesh Knand, Poona, 
1882-83.$: Madras Admin. Man., II., 13$ ; Nellore Man., 114; Admin, 
Report, Andaman Islands, i88$-^86, p. $3; Agri. Hort. Soc. India 
Gxumerous papers reports on Samples of Tapioca prepared, but the fol¬ 
lowing are the more important): Trans. II. {1838), 21 $; Journals {Old 
Series) VII., 236-248; IK. {Sel.) 77/ XII., 17$; I {New Series) 184-191; 
VIII. {Proceedings. 1886), Ixxxi.; Tropical Agriculturist I., {t 88 i- 82 ), 
SS 3 ; Il’f i 89 -f 9 ‘ ; 1 ^-. 126 ; VII , 561. 

Habitat.—Reasoning on his usual triple lines, DeCandolle strongly sup¬ 
ports the opinion that the Manioc is a native of America. All the wild species 
known in the world (42 in number) are found in America. Ancient historic 
evidence points to Manioc having been cultivated in America prior to the 
arrival of Europeans. The natives of America have several ancient names 
for the plant. Added to these facts the cultivation in Asia and Africa is 
unmistakably modern. But, on attempting to locate the habitat of the 
plant to narrower limits, DeCandolle admits that gfreat difficulty exists. 

If we do not accept its origin as in eastern tropical Brazil, he says, we 
must have recourse to two hypotheses : either the cultivated Maniocs are 
obtained from one of the wild species, modified by cultivation, or they are 
varieties which exist only by the agency of man, after the disappearance 
of their fellows from modern wild vegetation. 
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Introduction into India and Extent to which Cultivated. 

I. Assam. —It seems probable that the Manioc was actually introduced 
into India long before the earliest record of it in botanical books. It is not, 
however, mentioned by Linschoten in 1598, although that distinguished 
traveller and careful historian of Dutch and Portuguese influence in the East, 
goes into great detail regarding the yains which he saw in India. Voigt 
tells us that it ** had never flowered in Serampore, nor had it done so in the 
Hon’ble Company’s Garden, Calcutta, in 1814, though introduced in 
from South America.” It was apparently first taken to Ceylon in 1786, 

( from Mauritius, by Governor Van der QraSif. It is repeatedly men- 
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tioned in the early numbers of the Transactions and Journals of the Agri.- 
Horticultural Society of India. The first detailed paper is that in 
Vol. VII. (Old Series) where the discoveries in Assam made by Jenkins, 
Hannay, and Masters, are reviewed. Hooker’saccountof the plant is also 
reprinted in the journal from the Botanical Magazine^ and also Mr. John 
BelTs note, written in 1833, in which papers are detailed certain experiments 
in the cultivation of the plant in Calcutta, and the manufacture of i apioca is 
discussed. Major Jenkins wrote: “The plant is very common, and Mr. 
Masters calls it the sweet * Manihot’; that it does not contain the poisonous 
qualities of the South American plant, we may be sure, from the fact of the 
root being sold as a yam, and the Assamese eating it uncooked ; they call it 
the hemalu alu, the leaves having some resemblance to those of the^iww/or 
himul cotton-tree (Bombas malabaricum).*’ The Secretary of the Agri.-Hor¬ 
ticultural Society, in replying to Major Jenkins, drew his attention to the 
fact that “ Mr. Masters makes no mention of this plant in particular in his 
‘Memoir of some of the Natural Productions of the Angami-Naga H ills, and 
other parts of Upper Assam* {Jour., VI., j.^).but that in hispaper previously 
published ( Vol. IV., igj) entitled ‘ Botanical Observations in Upper Assam,* 
he observes that Janipha Manihot ^ the Gash-alu, is often used for hedges, and 
is not unfrequent in the jungles near the hills ; it does not appear to have any 
poisonous qualities in a green state, as the Assamese eat the root eagerly 
when raw.** This may be, the writer goes on to state. Major Hannay's 
hemalu alu. In a later communication Major Jenkins confirms that opi¬ 
nion, adding that it grows all over Assami is constantly used for hedge 
rows, but after two or three years the root is dug up to be eaten as yam, and 
is certainly quite harmless, as it is eaten raw. “ 1 fear,** continues Major 
Jenkins, “ i could not send you the flowers; it seldom or never flowers. I at 
least do not remember to have seen it in flower, though 1 have always had 
some of the plants in my garden hedges. An old Assamese gentleman 
tells me he never saw the flower nor heard of it I may add that 1 'have 
seen the same plant in Arracan.** Major Jenkins also refers to having 
got from Dr Walllch plants of the West Indies Cassava, and that these 
were not distinguishable from the Assam stock. In still another commu¬ 
nication Major Jenkins writes : ‘“There is no barren waste or hill land 
about us in which this plant does not thrive; the root increases in size 
according to the period it is allowed to grow, from one to three or four 
years; and 1 suppose an ordinaYy-sized root may weigh from 10 to 20 
seers, perhaps still more. I have never seen it cultivated in fields or plots 
but it appears to be just stuck in the hedges (for which, whilst it grows it 
forms a useful post), and when wanted, or at maturity, it is dug out * I 
think it is probable, as stated in Dr. Alnslie’s work, that the plant is not 
indigenous to India. _1 do not recollect, at least, ever seeing it in a true 
forest or jungle.” 


Masters and re 


i uu nui iccuiicci, ai leasi, ever seeing it in a true 

e.** Dr. Falconerexamint^ two specimens collected by 
ported: “The Indian plant has the palmately 5,7-parted 
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people of Bengal call the plant rott alu (bread-potato, and eat it raw 
without any bad effects. The plant has not flowered in the Botanic Gar 
dens, at any rate there is no record of it.** 

Some fifteen years later, the Agri .-Horticultural Society published a Danpr 

a>mmun,caled by Dr A. C. Maingay from Malacca, Tn which, telenfZ 
to Major Jenkins statement that up to 1850 the Assam plant had nol 
been seen to form flowers he gave drawings and a detailed botanical de- 
scr.pt.on of the .M alacca plant which he had fortunately found both in flower 
and fruit. He identifies it with “ Manihot utilissima, ^oAf.,”and show^the 
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fruit as 3 celled, 3 seeded, and as having’ 6 wings. The tapioca prepared 
from tlie root is of excejlent quality, * and there is already in the Straits Set- 
Uements a very large and rapidly increasing area devoted to its cultivation,** 
1 he cultivators are wealthy Chinese who purchase rt'acts of forest land, des- 
^oy the trees, and grow the Manioc for a few years making very large profits, 
out the crop is an exhausting one, the soil soon begins to^ail to yield a remu¬ 
nerative crop, the Chinese dispose of their purchases and migrate to new 
tracts, leaving the land so severely injured that. Dr. Maingay estimated, it 
would take 80 years before the indigenous growths would again cover the 
land. While thus deprecating a too extensive destruction of forest in order 
to foster tapioca cultivation, Dr Maingay furnishes useful information as 
to the yield and methods of manufacture. Commenting on the subject of 
the difference between the sweet and the bitter Manioc, he says : ** It is 
a fact adduced by all classes of cultivators with whom I have conversed 
on the subject, that in planting from cuttings, they must on no account be 
inverted. If by accident this occurs the resulting tubers do not belong to 
the variety described as the sweet, but to that to which in the West Indies 
I imagine the term ‘bitter cassava* has been applied. The effects pro¬ 
duced by eating these without prolonged steeping and washing are giddi¬ 
ness and vomiting, but as their taste is sufficiently bitter to act as a warn¬ 
ing, such unpleasant results seldom occur.” 

‘‘Though the bitter cassava, a plant considered botanically identical 
with the present species, is highly poisonous, unless exposed to heat, it may 
not be generally known in India that it forms the basis of the famous 
West Indian stew called ‘pepper pot,* and that it also enters largely into 
the composition of several kinds of sauce.** 
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n. Burma. —Many writers, like Major Jenkins in the passage quoted 
above, incidentally allude to Manihot as existing in Burma, both under culti¬ 
vation and in a state of naturalisation. Mason, for example, says: “I am 
not aware that either tapioca or cassava is manufactured in Burma, but Mani¬ 
hot, the plant which produces both, is frequently seen in culture The natives 
boil the root and eat it like a yam, though severe sickness is often induced 
by the use of it. The Karen name signifies ‘ tree yam,* and in the Burmese 
it is called the * Penang'yam,* which shews whence it was imported. 
Malays have told me that much of the sago and arrowroot which comes 
from Penang and Singapore is made from this plant, though the former 
is usually supposed to be prepared from the sago-palm ; it is said that an 
acre of ground planted with the cassava tree yields nourishment to more 
persons than six acres cultivated with' wheat.** Kurz remarks that the 
plant is “generally cultivated by Burmans and Karens, especially in toun- 
gyas.** 

HI. Andaman Islands. —Inthe Administration Report for i885-86(here 
occurs the following passage which would point to Manihot being a successful 
and important crop in these islands : —“Tapioca, as a vegetable, presents 
results more remarkable than even the Otaheiti potato; while the latter can 
be planted only at the beginning of the rains and ripens eight months later, 
after which the tubers will not keep for any length of lime, the former can 
be planted out at any time of the year. A shoot, thrust into :he ground, 
will, at the expiration of eight or ten months, produce an average weight 
of 5ft of tubers, or no less than 8,0oolb per bt^naf allowing a space ct 
3' ^ 3' per each plant.” . 1 • 

IV. Madras Presidency. —The Manioc is now so widely cultivated in 
South'fndia that it may be said to occur more or less in every district. Ainsli© 
(one of the earliest and most trustworthy writers on Indian medical sub¬ 
jects) says : “ Having found that the Jatropha Manihot grew in great abun¬ 
dance and luxuriance in many parts of Lower India, I, some months before 
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leaving iiiai country, in 1014, attempted to make tapioca from the root, 
and perfectly succe^ed, the first, I believe, that ever was made in our 
Indian dominions.’* He then remarks : " The tapioca plant is called in 
Tamul maravulUet and, from the circumstance of its having no Sanskrit, 
Arabic, or Persian name, 1 am led to think that it is not a native of Hin¬ 
dustan, but was probably brought hither, ma^ years ago, by the Portu¬ 
guese,” While giving the prepared article a Tamul name, it is somewhat 
significant that Ainsiie should make no mention of its cultivation In Madras. 
As grown on the Coromandel coast, the plants are said to be “ more fibrous, 
and, therefore, inferior to those raised in Malabar.” In the Nellore Dis¬ 
trict Manual the plant is said to be the Manupendalam of the Telegu 
people. It is, however, in Travancore that the cultivation of this plant has 
assumed the greatest proportions. In the Madras Manual of Administra¬ 
tion (//., /J5) it is slated of that district that, within the last few years, 
the cultivation of tapioca has so extended that it has become a staple 
article of food. 1 he following passage from the Tropical Agriculturist 
{April 1882)^ and which appeared originally in the Journal of Applied 
Science^ deals mainly with the subject of Travancore Tapioca :—“ The bitter 
cassava or tapioca plant (Manihot utilissima), which is a native of South 
America, is now largely grown in Travancore, where the soil seems so well 
,suited to its cultivation as to warrant a still more extended growth. It 
IS stated that, as the price of rice has risen of late years, tapioca has 
become the more essential as an article of food. It will grow in any soil, 
and needs but little care, except to preserve it from the depredations ot 
cattle. After the roots are dug, the stem is cut into pieces about 4 inches 
long and planted some 3 feet apart, with a little ash or oiher manure. The 
root requires occasional weeding and earthing, and arrives at maturity in 
nine or ten months. Well boiled it is eaten with fish curry. It is some¬ 
times given to cattle. In a green state the root does not keep long, but ii 
^n be sliced and dried in the sun, or grated and made into farina. A 
field of this valuable and nutritious root is planted at but little cost ; its 
yield is very large, and its cultivation highly profitable. The produce has 
been estimated in Ceylon at 10 tons of green roots per acre ; this weighs 
one-fourth when dried, and if the dried roots gave half their weight of 
flour, it would amount to 2,8ooTb per acre. With some care and attentior 
any amount of the granulated flour might be prepared for home use and 
export, but though this plant grows almost wild, the people do not take the 
trouble to prepare it.” 

y. Bombay. —Graham (Cat, Bomb. PI. 75.7) says this plant Is “ easily 
cultivated, growing equally well in any soil or situation. It is said to have 
been first introduced by the Portuguese at Goa, and is now pretty com¬ 
mon in Bombay gardens, but simply as an ornamenial shrub ; the natives 
do not seem to be aware of the uses to which it can be applied, and if the> 
were, could only be driven to them by a scarcity of their common and 
M 'p** food, afforded by the Cucumber and Arum tribes.” Dal- 

zell oc Gibson write; “About 22 years ago” (? 1849) “attempts were 
made by the Agri..Horticultural Society to extend the growth of this plant 
as useful for food, but the experiment, as might have been expected in a 
great bread-corn country like this, failed, since the produce is by no means 
equal in nutritive property to that of our numerous cereals.” 

VI. North-West Provinces & Oudh.— Mr. Atkinson {Econ. Prod., 
i/‘ L that the plant grows luxuriantly in these provinces 

He then quotes from the Journals of the Agri.-Horiicultural Society the 
pi manufacture as given in some of the papers here reviewed. No 
urihcr information is available regarding these provinces, but Mr. Atkin¬ 
son gives certain facts about Bengal, 
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VII. Bengal —The following passage from an interesting letter address¬ 
ed to the Government of India (in September 18^) by Mr. R. Mitchell, Emi¬ 
gration Agent, Calcutta, gives much useful information regarding cassava 
and yam cultivation in Bengal I am more anxious about the introduc¬ 
tion of the sweet cassava, as a means of sustenance for the poorer classes, 
because it yields large returns under the most primitive cultivation, espe¬ 
cially in light friable soils, and flourishes in the poorest land, where yams 
or sweet potatoes will not yield any return commensurate with the labour 
spent on them. 

The cassava stands drought well and thrives where every root crop 
languishes for want of moisture, but it cannot resist cold, and the leaves 
drop at once when touched by the frosty air of December, although the 
stems retain their vitality. In arenaceous soils, such as are to be found 
in the neighbourhood of Calcutta and most of the delta of the Ganges, 
the cassava sticU merely requires to be cut into lengths of twelve inches, 
pointed, and thrust into the soil at an angle of about 60°, the ground 
occasionally cleared of weeds for the first two months, when the plant 
takes full possession of the soil and its vigorous growth destroys everything 
under it. 

“ The green tops are excellent food for cattle, the stems would make 
inferior firewood, being too slight and brittle to be used for any other pur¬ 
pose, while the'roots provide the most delicious and wholesome focra. 
Roasted they taste like chestnuts and, properly boiled, they are much to be 
preferred to indifferent potatoes. The only fault about the sweet cassava 
IS that it will not keep. It must go from the garden to the pot, if possible 
the same morning; and the day after it has been dug, it becom^ 
woody, and unfit for food. It can be grated, however, and exposed to the 
sun, or dried on heated plates and made into flour, when it will keep an 
almost unlimited time, or it may be readily converted into starch. 

** The bitter cassava is more hardy than the sweet, and yields a 
larger return per acre, but the prussic acid contained in it must be got ri 
of before it becomes an article of diet. This is accomplished by pressing 

and exposure to fire on an iron plate. . 

“ In January next, I shall be in a position to supply you with su 

sweet cassava stems to plant an acre. I am 

in the Hills with this plant and will let you know the result at a 

date.” . . f-nrn 

The following, Mr. Atkinson says, is a mode of . j 

the roots pursued in the Lower Provinces :—‘‘The roots . a 

and stripped of the rind, then ground to a pulp, which 
clean cloth, and the acrid poisonous juice well wrung out. 1 in- 

partially deprived of its impurity is exposed for a few 

fluence of the sun. by which any remaining juice is successfully a P* 

The mass is next mixed with clear water, strained, and ^ 

away. The milky substance thus obtained is allowed to settle, v, • 
Clearwater is carefully drawn off, and the subsidence again an g 
watered until it becomes perfectly firm and white ; it is thenjiut 1 
until quite dry, crushed, and passed through a muslin sieve. 
the same fashion as in the above quotation, the information r S' . 

Bengal tapioca is incidentally alluded, to by ‘ and 

Firmihger, /or example, says: “The plant thrives well in , ^ J 

a considerable plantation of it is raised annually U rarely. 

Agri.-Horticultural Society, though the manufacture of thetapio / . 

I believe, resorted to in India. The season for r 

January, at the same time that cuttings are put down for P 

following year.” 
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Most suitable Method op Cultivation. 

Mr, J. P, Langlois (No. 5 of the Series of Gardener’s Notes pub¬ 
lished in the iSgri.-Horticultural Society’s journals), gives the following 
directions r^arding this plant:— 

Soil. —The plant will thrive in any soil, although a sandy loam is the 

best, 

** Cultivation. —It requires no cultivation whatever, and is oocasionally 
met with in Arakan, growing wild in the jungle, 

** Propagation —By cuttings. Care should be taken to use the stronger 
branches. The cutting must be from two to three feet long, to be placed 
in the ground in an upright position, and in rows, four feet apart. 

Preparation,— months after planting, the roots are fit to be dug 
up.^ They must then be well washed, and put into a trough with water, in 
which they are allowed to remain six hburs, when the outer bark will be 
e^ily removed by a pressure of the hand. The next process is to grate 
^e rcwts, and then press out the milky juice, which is poured into a fiat tub. 
This is now suffered to rest for eight hours, when all the flour will subside 
to the bottom. The water is then poured off and the meal laid upon 
wicker frames to dry in the sun, for two or three hours. The flour is then 
placed upon hot plates, and well stirred, to prevent it burning, 

^ “The heat will cause the amylaceous suostance to coagulate into small 
i^egular lumps of a transparent and gelatiniform colour. The tapioca is 
then ready for use. This is the best mode of preparing Tapioca and is 
that pursued in Mauritius.” Simmonds writes :—“ No less than 30 varie- 
ti^ of Mandioc are grown in Brazil, and of all the crops it is the one that 
gives the best return and the least trouble.” 

CASSAVA AND TAPIOCA. 

Manufacture 6p Tapioca. —In addition to what has been said under 
the paragraph “ Bengal,” ^s well as in Mr. J. P. Langlois’ account, the 
toUowing facts may be given regarding the manufacture of tapioca :—The 
tubers, each weighing from 10 to 251b, to which they attain in from 18 to 20 
months, arc first scraped and then carefully washed by hand labour or by 
p acmg them in a rotatory drum exposed to a stream of water, by which 
all impurities are removed. After this they are reduced to a pulp by being- 
passed through rollers. This is carefully washed and shaken up with abund¬ 
ance of water until the farina separates and passes through a very fine sieve 

into a tub of water placed beneath. The flour so obtained undergoes eight 
or nine washings, as upon the care with which these are conducted depend 
very m^uch Its whiteness and price in the market. It is now collected into 

w placed on mats, and bleached by exposure to the sun and air. 

It is hnallv converted into the pearl tapioca of commerce, by being placed 
in a cradle-shaped frame covered with canvas cloth, in small quantities 
at a time, slightly moistened, and subjected to a rotatory movement. The 
mass gradually forms into small globules, each about the size of a No. 6 

snot. Whilst still soft, these are taken out and dried in the sun, and last¬ 
ly, while constantly stirred, are fired in a large shallow iron pan, which is * 

wcasionally rubbed on the inside with vegetable tallow, after which they i 
are packed m bags ready for exportation.’* We cannot afford space to ! 
al with this subject more fully, but the reader is referred to the numerous 

paragraph of References, more particularly to an article 
fipQ \Tropical Agriculturist, IP, 189), which greatly ampli- 

m(^ern tit^s wrote and brings his account of the process up to 

Cassava is only a cruder preparation 
< apioca. It IS obtained by subjecting the grated root to pressure, to 
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express the juice, and then drying and pounding the residual cake. Of this 
meal cassava cakes are made. These are prepared by gently heating the 
moistened meal, forming cakes of it, and then drying them in the sun. 

Tapioca mf.al. —Is the precipitated starch from the expressed juice 
(described above under Tapioca) dried in the air without being roasted. 
It is the heating of the damp starchy precipitate that gives to tapioca its 
peculiar character. By this process the starch granules are swollen, many 
of them being burst and then agglutinated into rounded masses. A change 
is thus effected by which the starch of tapioca is rendered partially soluble 
in cold water, and in boiling water it forms a jelly-like mass. 

Medicine.—The effects and usesof Tapioca are similar to those of starch, 
Speaking of the poisonous property of the plant. Sir W. Hooker wrote :—** It 
yields an abundant flour, rendered innocent indeed by the art of man, and 
thus most extensively employed in lieu of bread."* “ Such is the poisonous 
nature of the expressed juice of the Manioc, that it has been known to occa¬ 
sion death in a few minutes. By means of it, the Indians destroyed many 
of their Spanish persecutors. 1 ^. Fernier, a physician at Surinam, ad¬ 
ministered a moderate dose to dogs and cats who died in a space of 
25 minutes, passed in great torments.” “Thirty-six drops were adminis¬ 
tered to a criminal. These had scarcely reached the stomach, when the man 
writhed and screamed with the agonies under which 1 1 suffered, and fell 
into convulsions, in which he expired in six minutes.** The poison contained 
in these roots has long been known to be Hydrocyanic acid. 

Manilla Hemp, see Musa textilis, Nees j ScitaminejE; p. 302. 

MANISURUS, Gen. PL, III., 2130. 

A name which denotes the resemblance of the spikes to a lizard's tail. 

\_L'con. Prod., III., 424 f Gramikeje. 
Manisurus granularis, Swartz. ; Duthie, Fodder Grasses, 2g ; Did, 

Vem.— Trinpali, Hind.; Kangni, Ajmir; Dhaturo ghas, Raj.; Agt- 

mali-gadi, CHMiDARatop,BzS(.AK, Palanggini, Skus. (according to 

Ainslie). 

References.— Roxh., FI. Ind., Ed. C.B.C., n8; Ai^lie, Mat. Jnd.II.t 
Drury. U. PL, 287 ; Dale. & Gibs. Bomb. FI., 300;Grah., Cat. 

Bomb. PL, 234 1 Coldstream. Grapes d S. 14 / Trxmen, Cat. 

Ceylon PI., /07 ; Dymock, Mai. Med. W. Jnd., 05 ®* 

Habitat.—A hairy, annua! grass, recognisable by the globular shape of 
the sessile fertile spikelet of each pair. According to Duth.e, it .s lox nd on 
the plains of Northern India, ascending the Himalaya to altitudes 0(5*000 
feet Roxburgh simply remarks that it grows amongst bushes : Calzell 
Ec Gibson say it is very common on barren land. 

Medicine.—The only author who deals with this subject is Dr. ^ Inslie, 
all other wTiters having repeated his words without either adding to. el¬ 
even confirming, the accuracy of the original observations. Even Ainslie 
simply says that the plant was shewn to Pr. F. Harnilton * 

as a grass prescribed internally in conjunction with a little ^weet-od in cases 
of enlarged^spleen and liver. It may be added that it is 
ficant, however, that this Behar drug, if it be such, is not mentioned by 

Irvine in his Materia Medtca of Patna% 

Fodder.—Mr. Coldstream states that "it is not much 
cattle. It is both grazed and stacked, but opinions differ as ^ 

It is supposed to last five or six years in stack. Mr. Duthie adds that 

in AjmT it is considered a good fodder grass. - 
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Vexn.^Shtrkhhht^ Hind. ; Shir-khishtf Beng. ; Skirkhisht, bed-kkist, shi¬ 
kar tagndr, Pb.; Gagarijhin, Bomb. ; Minn, Tam. ; Minn, Tei. ; Kapur- 
rtmba, manna, Malay; Terenjabiri,mun shir-khist, sukkarul-ghushar, 
Arab. ; Shir-khist, Pers. 

References. Roxb., FI. Ind., Ed. C.B.C., S 74 ; Brandis, For. FI., 22, 14s, 
3 o2, 5/2; Stewart, Pb. PL, App. g 3 ; Pharm. Ind., i 36 ; Ainslie, Mat- 
Ind., 1 ., 2og, 6 t 3 ; O'Shaughnessy, Beng. Dispens., 2^8, 29%, 434, 41^4 • 
Moodeen Sheriff, Supp. Pharm. Ind., 37, 82, 171, 239; Dymock, Mat. 
Med. W. Ind., 2nd Ed., 77, 218, 516; Dy mock, Warden, and Hooper, 
Pharmacog. Ind., I., 161,419, 583 : Fleming, Med. PI. and Drugs, as in 
As, Res. Vol.Xl., i8fs; Fliick. & Hanb., Pharmacog., 413; Hooper, 
Chem. Notes\on Mannas ; U.S. Dis- pens., iSth Ed.,’921, 1256 ; S. Arjun, 
Bomb. Dru^s, 16; Kanny Lull Dey, Indigenous Drugs of India, 70 ; 
Waring, Pharm. Ind., i 36 ; Linschoten, Voyage East Indies in i^gS, ll!, 
too; Irvine, Mat. Med. Patna, tot ; Honigberger, Thirty-five years in 
the East, Vol. II., 3 os ; Baden Powell, Pb. Pr., 320 , 361 ; Ruyle, III. Him, 
Bat., 275 ! Smith, Die. Ec. PL, 26s, 40'» 402 ; Davies, Trade and Res. N.~ 
W. Frontier, pp. exx, cxxvii, ccxrvi ; Balfour, Cyclop. .\II., 852-3 ; Encycl. 
Brit., XV., 493 ; Treasury of Bot., II., 7t8; Indian Forester, XIII., 93; 
Hanbury, Historical Notes on Manna {Jour. Pharm. Soc. XI , 1870), 326 
{also in Science Papers, p. 35 S) ; Aitchison, Trans. Linn. Soc. {2nd Ser.), 
koL III., 3 , 42, 64; Aitchison, Plants and Plant Products of Afghanis¬ 
tan, Pharm. Soc. Gr. Brit., 8th December t8S6. 

This is a saccharine exudation obtained from several plants naturally, 

ind from others pn the bark or epidermis being incised. This subject has 

>een dealt with to some extent under Fraxinus ornns. Linn.; Vol. (II., 
* The facts there given will not be repeated here, and as the manna 
•mienyus^ in India te imported, the subject has scarcely more than a 

scientific interest. 1 he tollowing are the plants reported to yield the sub¬ 
stance:— 

Alhagi camfelornm, Fisch.j'i ,, , , , ,, , 

A. manronim, Desv. ; J Vol. 1 ., 165 ; Vol. HI , 443. 

Asiragnins, sp. t» Persia. * 

Atraphaxis ^inosa, Linn. \ Vol. III., 443* 

C^otropis gigaiitea, R. Br .; Vol. II., 37, 47 , Vol. 111 ., 443, 

Cednis Libani, Sarr .; Vol. lll„ 443. 

Cotooeaater aCutifoha, Linn. ; according to AMchtdon. 

C. nummularia, F. et hi , Vol. III., 443. 

Fraxinus omus, Linn.; Vol. HI., 442-444. 

Musa wpeifca, Fjixh.; p. 

Palnue, various species. 

Pinus excelsa, Wall.; Vol. III., 443; Vol. VI. 

Quercus incana, Roxb. ; Vol. VI. 

Rhododendron arboreum, Sm.; Vol. III., 44^. 

Tamarix sp , Vol. VI. 

Salix sp., according to Stewart. 

Salsola foetida, Del.; according to Stewart and Aitchison ;Vol. VI 
M iest, and at the same time most interesting, accounts of 

oF^jrhn’Huvthe'" ? European) is that which occurs in the Journal 

" Mann-, ” he snv". '-'"*‘i*’oten’s Tour to the East Indies in 1598. 

M.anna, he sa\s commeth out of Arabia and Persia, but most out of 

the Province of Osbeke, lying behind Persia in Tartaria : the manna vt 
,s brought from thence ,n glasse kalles, is inpeeces as b.g.re as Tr^^tid 
almonds, b ut of another fashio n, and have no other spc-iall form. TuTliS 

Atra'oL'ai^ “cWel‘r .''“I' 443 :-F^r Araphaxis read 

Alrapnaxis. Caned the words '* samples have ■* in line 21 from the top. 
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broken peeces : it is whitish, and of taste almost like sugar, but somewhat 
fulsome sweetish like hony> the Persians cal it Xercast and Xerkest, that 
is to say, miike-of-trees, for it is the dew yt falleth upon the trees, and re- 
mayneth hanging upon the leaves, like water that is frozen and hangeth 
in drops at gutters and pentises. It is then gathered and kept in glasse 
kals and so brought into India and other countries, for in India they use 
it much*in all sorts of purgations. 

“ There is another sort of Manna called Tiriamiabun or Trumgibun* 
which they gather from other leaves and hearbes : that commeth in small 
peeces as big as Hempe seed and somewhat bigger, which is red and of a 
reddish colour. Some thinke this manna groweth on the bodies of the trees 
as Gumme doth : it is much used in Ormus and Persia for purgations, but 
not in India so much as the first sort. 

“There is yet another sorte, which commeth in great peeces, with the 
leaves among it; it is like the manna of Calabria; this is brought out of 
Persia into Bassora and so to Ormus and [from thence into] India, and is 
the dearest of all the rest. There commeth also a Manna [that is brought] 
in leather bags or flasks, which in Turkey and Persia they use to ride with* 
all and is melted like Hony, but of a white colour and in taste like the other 
sortes of Manna, being altogether used for purgations, and other medi* 
cines.** 

The Manna known to Muhammadan writers as Taranjahin is obtained 
from Alhagi maurorum. Mir Muhammad Husain says of this, that is 
collected in Khorasan, Mawarunnahr, Kurjistan, apd Hamadan, and that 
the plants are cut off, then shaken in a cloth, to separate the Manna. Dr. 
Aitchison informs us that the country around Rui-Khauf is famous for its 
Taranjahin, and that, in addition to that obtained by shaking the bushes, 
an inferior sort is prepared by washing the twigs and boiling down the fluid. 
Aitchison regarcis Taranjahin as more digestible than Shirkhisht. Ac¬ 
cording to Dymock fine clean samples of Taranjahin bxq sometimes obtain¬ 
able in Bombay during the season of import (November to January), but 
unless very carefully preserved, it soon spoils, running together and becom¬ 
ing a brown sticky mass. 

Shirkhisht is probably, as stated by Moodeen Sheriff, a generic name 
in India for any form of Manna, being that by which the imported Euro¬ 
pean article is sold in thebazirs. Its Persian usage has a specific meaning, 
however, being the Manna from Cotoneaster nummularia. Mir Muham¬ 
mad Husain points out that Shirkhisht or Shirkhushk is not, as generally 
reported, a honey dew which falls upon the trees in Khorasdn, but is an 
exudation from the tree called Kashira—a small tree with yellow mottled 
wood, much valued for making walking sticks. 

Gasangahin is the name which very probably should be restricted to 
Tamarisk Manna, though it is generally used as synonymous with Shir- 
khisht. Dr. Aitchison found that Tamarix gallica, not T. mannifera, was 
the source of this substance. Dr. Fleming wrote in 1810 that Alhagi 
manna was then regarded as far inferior to the Calabrian. He gives Shtr^ 
khisht as the Persian and Terenjahin as the Arabic names for manna, 

Honrgberger describes Turunjebin and Shirkesht, but adds that a 
manna obtained in India is known as Tighul. This, he says, is what the 
Sadus at Lahore import from Hindustan and sell by the name of Shukuri 
Tighal. He concurs with O’Shaughnessy in thinking this may be obtain¬ 
ed from Calotropis gjgantca or some nearly allied plant. 

Chemistry.—Dr. Warden of Calcutta has kindly furnished the following 
note on the chemistry of this substance .—The chief constituent of manna is 


• Shirkhisht and Taranjubin are Persian names for two kinds of Manna. 
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mannite or mannitol, a hexahydric alcohol discovered by Proush in 1806. 
Mannite is found in the sap of many plants and also in fungi. It is crystal¬ 
line, and only slightly sweet to the taste. It does not reduce an alkaline 
cupric solution : it slowly ferments with yeast. A mixture of concentrated 
nitric and sulphuric acid converts mannite into a hexanitrate, which is ex¬ 
plosive on percussion. Mannite also gives rise to several other derivatives 
when treated with certain other acids. Under the oxidising influence of 
platinum, black mannite is converted into mannitic acid, and, according to 
Hanbury 8t FlUckIger, also into mannitose, a sugar probably isomeric with 
glucose. By the action of nitric acid it is changed into saccharic acid. In 
the best specimens of manna from 70 to 80 per cent, of mannite occurs. 
Dcxtroglucosc, water, a very small amount of reddish brown resin with 
offensive odour and a subacid taste, and a substance called fraxin arc also 
among the constituents of manna. Solutions of certain samples of manna 
exhibit a fluorescence which was attributed by Gmelin to tlie presence of 
aesculin, the fluorescent glucoside contained in the bark of the horse chest¬ 
nut, but FlUckiger & Hanbury slate that the fluorescence is due to fraxin, 
a body closely resembling aesculin, and occurring not only in the bark of 
the manna and common ash, but also, associated with .xsculin, in that of 
the horse chestnut. Stokes, on the other hand, describes a second fluorcs, 
cent principle as being associated with aesculin in thehorse chestnut, w hiLh 
he has named panin. Fliickiger &. Hanbury describe fraxin as being 
faintly astringent and bitter, and soluble in water and alcohol, Dilute acids 
convert it into fraxetin and glucose. Madagascar manna, obtained from 
Melampyrum nemorosura, contains an isomeride of mannitol, mclampyrite, 
dulcite or dulcitol. This principle is also contained in the sap of other 
plants. It may be artificially produced with mannitol, when a solution of 
milk and sugar which has previously been boiled with dilute sulphuric acid, 
is tr^ted with sodium amalgam. U is crystalline and scarcely sweet. 
Nitric acid converts it into mucic acid, which is isomeric with sacQharic acid 
It forms compounds with acids {Graham). Since the above was written 
an interesting note on the chemistry of mnnna by Mr. David Hooper, 
F.C.S., has appeared, to wliich the reader is referred for further information. 

{W. R. Clark.) 
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Manures and Manuring. 

Vern.— A'Artt/, eru, paus. Hind.; Khdilar, khadaitr, khndtthi, frnn^ 
daura,goa,karsi.f'hur,jrdnaura, Behari ; Pdus.pdusd^ khdt, N.AV. P. • 
Kurrt khdr, khdl Aura, kallar, sarra, Pb. ; Pdusu, Sans.; Zibl, Arab. ’ 
References.— Liebig, Natural Lotus of Husbandry, i 3 i et seq. ■ Anderson 
Agricultural Chemistry, '152-265; Johnston, Agrtc. Chem. and Geol* 
Sid; Baden P^ell, Pb.Pr., I., 9 S, 204, 205, 214, 416; Henson 



AjricdSS7-H,,iH-i9;Scttlcnrent Retorts 

D,strict. ,af JV.-W. P., HcndaDi^rUi 



. 505 - 5 /^; Balfour, Cyclop.’ Ind., 

- In India, systematic manuring has practically been neglected by the 
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Natives, pey have been accustomed, from father to son. to carry on the 

snl "manuring, collecting for that purpose mSy such 

substances as are inexpensive and easily obtainable. Not only this, but they 
have also, by the almost universal use of dried cow-dung as fuel. and. by 
the custom of allowing the urine of their cattle to run to waste through in- 
suthciem littering, neglected the most important source of manure and the 
one that lay readiest to theif hand. Caste prejudices, too, have to a great 
extent forbidden the employment of the night soil of large towns, hence de¬ 
priving the Natives of India of that important supply of valuable manure. 

Various attempts have been and are being made by Government, 
and by the municipalities of the cities, to educate native cultivators to 
an intelligent conception of the value of manures, and large quantities, both 
of natural and of artificial manures, are used by the European planters in 
India; but neither the example of these, nor the precepts and efforts of 
the Government, have as yet done much to arouse the Native to a sense of 
the benefits arising from the systematic use of manures. 

In deaVmg with the Manures available in this country, we shall divide 
the subject into three classes— Animal, Vegetable, and Mineral. 

I.—Animal Manures. 

(i) Farm-yard Manure. —Although this is the most valuable manure and 
most easily available to the agriculturist, yet no attention is given by the 
Natives generally to its coUe'.tion and due preservation. Most of the Natives 
keep cattle, but they take no care that their droppings and urine are preser¬ 
ved. The droppings are in most cases sun-dried and used as fuel (braiits 

or cow dung cakes); while the urine, through want of litter, is allowed to soak 
into the floors of the cowsheds and places where the cattle are picketed, 
and so is very generally lost. The practice of manuring is almost entirely 
confined to gardens, especially the large market gardens around cities, and 
some portions of irrigated lands, where particularly exhausting croos, 
such as sugarcane and tobacco, &c.. are grown. No manure pits are 
formed, hence the manure usually applied to these grounds, except in the 
vicinity of towns where night-soil is procurable, and where the religious 
scruples of the native agriculturist do not prevent its use, are village 
ashes, weathered, sun-dried cattle dung, and the manure supplied by 
the folding of cattle and sheep on the land at night. During the day these 
feed anywhere on waste land where they can pick up a bite; and as they 
get no addition to the food thus obtained, it may be admitted that their 
excreta can hardly fail to be of poor quality. Tne native Indian agricul¬ 
turist, although he appreciates the value of sheep folding, rarely thinks of 
raising green crops to be eaten on the land. The statement made by some 
agricultural authorities, that the use of cattle dung for fuel does not cause 
any loss, since the ashes made by the combustion of the dung are quite 
as efficacious a manure, seems to the writer to be but an attempt to revive 
the old “ mineral theory ** exploded forty years ago. Bulk and dilution 
are within certain limits essential for the utilization of a manure, and 
the superiority of farmyard manure over ashes. Further, when the solid 
excrements of cattle are collected for fuel, the urine is always lost, a large 
proportion of the ashes is wasted, and the fertilising properties of the portion 
actually used as manure are seriously lessened by the careless way in which 
the ashes are stored. From the Annual Report of the Superintendent of 
Government Farms (Madras) for the year ending 31st March 1875, the 
following interesting extract on the subject of farmyard manure may be 

quoted:— , . j 

** It is a mistake to suppose that the fertilising effects of farmyard man¬ 
ure can be measured, and determined by its composition as shown by ana¬ 
lysis. Field experiments have shown over and over again that one ton of 
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farmyard manure when applied to the soil, will produce vastly greater 
effects than a dressing of mineral manure containing the ash equivalents 
of the ton of manure. While the efiect of the ashes on the ph>'sical state of 
the soil would be almost imperceptible, that produced by the farmyard 
manure would be great and highly beneficial. In no country would the 
benefits that are conferred on a soil by an application of farmyard manure 
be greater than in India, where famines so frequently result from a 
drought. 1 he power of a soil to absorb moisture from the air and to retain 
that moisture in a healthy condition depends almost entirely upon the 
quantity, and state of the organic matter tnat soil contains, but, with refer¬ 
ence to this matter, I cannot do better than direct attention to the state¬ 
ments made by the late Professor Voelcker in a report upon plots of land 
which had for many years been manured by one kind of manure only. Speak¬ 
ing of the plot that had continuously been manured with farmyard manure, 
he says Dr. Gilbert informs me that whilst the pipe drains from every 
one oi the other plots (dressed with mineral manures) in the experimental 
wheat field run freely four or five or more times annually, the drain from 
the dunged plot seldom runs at all more than once a year, and in some 
seasons not at all. The fact is, the accumulation of decomposing organic 
matter in the plot lightens the soil, promotes the disintegration of the clayey 
portions, and altogether renders the surface soil more porous, and capable 
of retaining much more water.*** 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the 
people, and has thus been instrumental in increasing the population, loses its 
chief merit if coincident poverty takes place through deficient food supply. 
If the food produced in the country (through expansion of cultivation and 
improvement in yield) is to keep pace in its increase with tlie increasing 
population, all practices that tend to lessen the food-producing powers of 
the land should be checked, and none more necessarily so than the burning 
of cow-dung as fuel, a custom which deprives the agriculturist of his cheap¬ 
est and most easily available source of manure. 

(2) Town Refuse.—Night-soil and refuse from towns and villages is 
another valuable source of manure generally neglected by the Indian agri¬ 
culturist. Although he is to some extent aware of the value of night-soil as 
a manure (witness the fact that “ land close to the village site which is fre¬ 
quented by the villagers for purposes of nature is rented at three times the 
rate at which land near the boundary of the village is rented,*’ Mr. (now Sir) 
E. O. Buck in a report on the employment of city refuse for agricultural 
purposes at Furrukhabad), still the Indian agriculturist allows an 
enormous loss of fertilising matters, especially throughout the villages and 
rural districts, by not collecting human excreta and the waste materials 
from habitations and utilising those fully as manure. The excreta deposited 
around human dwellings, both on cultivated and on uncultivated ground, dry 
up quickly and lose a great part of their fertilising powers, while the ashes 
and sweepings from the villages, which might be utilised to mix with and de¬ 
odorise the excreta, without interfering with.the manural properties, are sim¬ 
ply heaped about, no effort being usually made towards their utilisation. 

In large towns, of course, the excreta and other w-aste materials are al- 
w'ays collected and removed from human habitations, but in such cases 
thev are loo often simply buried in the ground at some convenient locality 
and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about 6tt) of ammonia and 
3lh of phosphates, even after a due allowance has been made for the 
poverty of the food of the people in India. 
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1 he question of the disposal of night-soil and its utilisation for manu- 
ral purposes is one which has been, of late years, carefully considered by 
the various Provincial Governments, and many attempts have been, and are 
being, made by the municipalities of the large towns to induce the rayats to 
collect, and rernove, to their land, the excreta of town populations ; but, even 

objections on the score of caste prejudices, they are not 
usually willing to do so on account of the unpleasantness of the work and the 
poverty of the stuff through its admixture with useless matters. The North* 
Wc^t Provinces and Oudh seem to have made most progress in utilising 
night*soil as a source of manure; but in the other provinces attempts are 
also being made in the same direction and with varying success. The Sani- 
tary Commissioner of Bengal, in a recent note on the subject, commends 
the shallow temporary trenching on fields, pursued in Howrah, as a desir¬ 
able system to be extended- throughout the province. The fields thus 
manured may, he says, be cultivated within three months. But, in tracts 
of low-lying country subject to inundation during the rainy months, it 
seems questionable if that system could be followed during the rains. 

In all the large cities, the night-soil is, of course, removed at the expense 
of the municipalities, and after removal the question arises as to how it can 
be most advantageously disposed of. In many places it is merely re¬ 
moved and buried in some convenient locality, but where attempts are 
made at utilising it, three courses are open (1) to trench it in, and lease the 
ground to cultivators, (2) to sell it after removal as manure, or (3) to 
convert it into poudrette and sell the product thus manufactured. As a 
result of numerous experiments on the subject of the utilisation of night-soi! 
in the various provinces, the following conclusions have been arrived at (i) 
that where there is plenty of available land, a supply of cheap water ready 
at the right moment, and a sufficiency of cultivators who appreciate to the 
full the value of trenching land with night-soil, the first means of disposal 
is the most advantageous, since it not only repays the cost of removal, but 
also yields a clear income; (2) selling the night-soil and delivering it 
to cultivators at their fields at the largest price obtainable, or allowing 
sweepers to rem,ovc and dispose of it as best they can, both yielded the 
same result—neither profit nor loss to the municipality; (3) the poudrette 
system is the most costly of all since it requires a considerable outlay on 
tbe part of the municipality without yielding any corresponding income. 

(3) Animal Refuse.—This includes the blood, offal, and bones of the 
cattle and sheep which are slaughtered, the carcasses of domesticated 
and wild animals that die, and fish. As in the case of Farmyard 
Manure and Town Refuse it may at once be admitted that the materials 
embraced under the present paragraph constitute another largely neglect¬ 
ed means of preserving the fertility of the land. Mr.W. A. Robertson, 
in his report on some manural substances yet unutilised in this country, 
states that, in the Presidency of Mi»dras alone, the amount of blood, offal, 
and bones of the sheep killed in that Presidency in the year 1871-72 would 
have been sufficient to manure highly 44,000 acres of land. Besides the 
diminution of stock by slaughter, there is annually an enormous loss 
from disease and other natural causes: the manural matters thus pro¬ 
duced arc. under existing circumstances, almost entirely wasted. Slaughter¬ 
house refuse is a highly nitrogenised manure, and would, therefore, be 
specially good for crops like sugarcane and maize. Fish manure also is 
scarcely ever utilised in this country, although large quantities of fish oil 
are manufactured, the refuse from which, if properly conserved and utilised 
would form an invaluable substitute for guano, and not only prove a rich 
source of manure on our Eastern and Western Coasts, but also In time 
become a good marketable commodity and a3ord a livelihood to many 
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poor people in these parts. Very occasionally in Bengal a manure of 
rotten fish is applied to the roots of trees. 

(4) Bones.—By far the most valuable source of manure which is 
lost to the country proceeds from the non-utilisation of the various bone 
manures. All the different preparations of bone, whether boiled bones, 
crushed bones, bone black, or superphosphate, are very valuable to the far- 
mer, from the amount of phosphoric acid they yield ; but, in spite of this, 
they are never used by the ordinary cultivator in any part of India. 
This, in addition to the very prevalent religious objection, is partly on 
account of the expense that would be entailed in crushing the bones 
and dissolving them with sulphuric acid—the most valuable method of 
using them—and partly also to the vegetarian habits of the agricultural 
people of India, not creating in their immediate vicinity a large supply 
of bones. As an example of the well known benefits that would arise 
from the extensive use of some of the various forms of bone manure 
with Indian crops, we may quote a letter in the Indian Agricultur¬ 
ist of November 2nd, iS8g, by Mr. B. C. Basu, Assistant to the Director 
of Land Records and Agriculture, Bengal. He says:—“ I have obtain¬ 
ed this year, on the Seebpore Experimental Farm, an absolute increase of 
26 seersof cleaned jute over the usual produce of half a bighu of land with 
an application of i maund of bone meal. The latter may be made in the 
country at 12 annas a maund, while the value of the increase in yield 
cannot be less than R2-8.’' In Mr. C. Benson’s Saidapet Experimental 
Farm Manual, page 28, there is a notice of a series of experiments made 
on the comparative value of different manures. Amongst others, bone- 
dust was used, with the result that 371b of bone-dust valued at Ri 
caused an increase in a crop of Sorghum or Chinese sugar-cane of 
488) of grain and 420ft of straw, or a total increase per acre of 86+fl} 
of grain and 7,560ft of straw, valued at K45-S-3, giving a clear profit 
per acre of R27-8-3. In this series of experiments, saltpetre gave the best 
results ; bone stood second on the list, but “ probably,** says the Ma¬ 
nual, “ if the continued effects of each were considered, bone-dust would 
stand first,** In an interesting note on the use of and trade in bones in 
Bengal, prepared bv Mr. B. C. Basu, an account is given of some experi¬ 
ments made, through rayats, to test the efficiency of bone-meal as a manure 
for paddy. The results of these were very encouraging as they showed an 
average increase of 570ft of paddy per acre by manuring with 2401b 
of bone-meal. “The money value of the increase in a year of ordinary 
prices may be taken as Ry-8, while the price of 24oib of bone-meal applied 
per acre is only R6 at its present high price in Calcutta.** “ Until, 
however, bone-meal can be offered to the public at cheaper rates than 
oil-cake, there is no hope for its general adoption in native agriculture.** 

A considerable and increasing export trade in bones exists in India 
which is not a matter of congratulation to the Indian agriculturist. In 
the year 1884-85, 18,383 tons of bones were exported from India; while 
m 1888-89 this trade had nearly doubled itself, 35,393 tons, valued at 
Ri7i lakhs, having been exported during the latter period. As very 
. m * , weight of a quantity of mixed bones is made up of phos¬ 

phate of hme, we thus see that in the year 1888-89 alone, about 17,000 
tons of calcium phosphate were removed from the soil and taken out of 
tlie country altogether. If this continues for many years, the result may 
be anticipated of a serious diminution in the already small proportion of 
phosphates which exists in the Indian soil This export trade; how'ever ‘ 
IS very far from representing the actual quantity of bones that must be 1 
available throughout India. According to Mr. J. E. ©’Conor’s Statisti- ; 
cal i ables of the Foreign Trade of British India, in the year 1888-80 ' 
6,606,142 undressed and i,447o44 dressed hides, making a total of' 


ANIMAL 

MANURES. 

Bones. 

241 


M. 241 






















Dictionary of the Economic 


172 


MANURES & 

Manuring. 


Animal Manures, 


ANIMAL 

MANURES. 


Bones. 


Bone Hills. 


8,053,686 hides,i.e., skins of cows, bullocks and buffaloes, were exported to 
other countries. From this may be deducted 48,449 hides which were 
imported into India from foreign countries, during the same period, and 
which may or may not have been again exported, thus leaving at least a 
net total export of 8,005.2',7 hides of cows, bullocks, and buffaloes that 
were slaughtered or died in India during the year 1888-89. >^ssuming that 
the bones of an average sized cow, bullock, or buffalo weigh 8ofc {Benson, 
Saidapet Experimental Farm Manual, p, 25), we have a total of 285,901 
tons of bones from the cattle from which these hides were obtained. Besides 
this, a large quantity of hides is annually used in India for manufacture 
into leather, and the bones from these should also be available. But there 
is still a further source of bones,for India exports large quantities of dress¬ 
ed and undressed skins chiefly from sheep and goats, the bones of which 
animals should be a valuable source of manure since in the year under 
notice these skins amounted to over twenty-four millions. When a due 
allowance has been made for the bones of the animals represented by 
the hides and skins of commerce, even this estimate would not include the 
bones of the very large number of cattle that annually die in the villages and 
whose bodies are thrown into the nearest nullah or water-course, without 
either their skins or their bones being utilised, nor would it provide for the 
vast numbers of wild animals that die annually throughout the country 
and whose carcasses rot in every jungle ; but it will suffice to show that, 
although a considerable export trade in bones is springing up, vet the 
figures of that trade by no means represent the amount of bones that are 
annually available as manure. At present, as already remarked, bones 
are not directly used for manure, in any form, by the ordinary Indian 
agriculturist. Indirectly, as thev decay, a portion of their nitrogen and 
phosphorus finds its way into the soil ; but this natural process is a very 
wasteful one. In some instances, caste prejudices dej^ar the rayat from 
the use of bones, but even where this is not bo, the cooservatisra of- 4 he 
Indian cultivator and the absence of any simple cheap method, by which 
bones may be crushed and reduced to the best Sbrm for applicalipn to the 
fields, have hitherto hindered the use of this manure. Jn the note (above 
mentioned) Mr. Basu gives details of a cheap method adopted by him for 
obtaining a supply of bone meal. He says :—*' Raw bones may be bought 
in the Mofussil at prices not exceeding 8 annas a maund. They are th^ 
ground in a mortar with a heavy dhenki (or pestle such as is used for husk- 
mg grain). With this appliance three men (two at the treadle and one at 
the mortar) made 20 seers of fine meal and 20 seers of roughly broken bones 
in five and a quarter hours. At this rate one maund of bone meal would 
be obtained in ten and a half hours. Taking a man s wages st 3 annas a 
day of eight hour, the cost of making one maund of bone-meal would be 
about 12 annas. To facilitate the work of grinding bones, they may be, 
previously softened by some process of fermentation, for instance, by col¬ 
lecting them in a heap, moistening them with liquid manure and covering 
them over with stiff clay, from time to time moistening the mass with fresh 
liquid and allowing^ it to remain thus for 6 to 8 months, in the course o 
which time the bones will have become quite soft and fragile and can be 
easily reduced to powder.** 

Of late years, in Calcutta. Bombay, and Lahore, bone mills have been 
started, and thus both bone-meal and superphosphate are manufacture 
in India, but the present high price of these articles (^ 3 ^ to R6o per ton) 
debars tfie native cultivator from employing them, and their use is as ye 
confined to experimental farms and the land occupied by En^ish planters. 

A considerable quantity of the bone-meal manufactured in Calcutta ana 
Bombay is exported to Europe, 
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(5) Guano.—One of the most important animal manures used in Eun.pcan 
countries is guano, which owes its value to the ammonia, phosphates, potash, 
and soda it contains, as well as other constituents of plants in small amounts, 
but in a readily available condition. Insignificant quantities of this valuable 
manure have been imported to India, for experimental purposes. It has 
been ascertained that it is very efficacious as an application for preventing 
sugarcane cuttings from being attacked by white-ants, while at the same 
time it affords that crop the food needed curing its growth. The large 
expense entailed by the importation into this country of South American 
guano will always preclude its use by the Indian agriculturist, but efforts 
might be made to utilise deposits of guano which have been found in vari 
ous parts of I ndia, such as the bat guano of the caves in the Kurnool Dis¬ 
trict, in Moulmein, and ne.ar Vizagapatam, and the bird guano in the Nico¬ 
bar and Andaman Islands (see Callocalia nidifica, Vol. II., 508). Of 
the former, an experimental analysis was made by the ChemTcal Examiner 
of Madras, which showed that bat guano was particularly rich in ammo¬ 
nia; but its value as a manure is little recognised locally, and no record^ 
of its experimental use are available. Samples of the latter {bird guano) 
were sent to the Superintendent of ihe Botanic Gardens. Calcutta, for 
practical trial, but no information has been received as to the result of this 
experiment. 

Guano, both from Callocalia nidifica and from bats, has, however, been 
extensively employed by Chinese agriculturists in the Malay Peninsula in 
the cultivation of the cocoanut, nutmeg, clove and sirth vine (Piper Betle 
with good success, and it seems strange that the extensive supplies of this 
substance in India, alluded to above, are not made use of. 

II.— Vegetable Manures. 
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Various vegetable substances, such as the boughs and leaves of bushes 
and trees, indigo refuse, wood ashes, weeds of every description, green, dry, 
or burnt, oil cakes of various kinds, the soft deposits of lank beds contain¬ 
ing all sorts of vegetable substances, are, to some extent, used as manures by 
the Natives of India. They are usually, however, simply thrown upon the 
land and dug or ploughed, into the fresh state, into the soil where, during 
decomposition, they very frequently form a nidus for insects of various sorts, 
which prove injurious to the living plants. Except by the market garden¬ 
ers around large cities, no pits or heaps for the collection and maturation 
of vegetable manures are formed by the ordinary Indian agriculturist, and 
it is only what comes to his hand readily at the time that the peasant 
uses, and he almost never tries to gather together the vegetable refuse that 
falls during the year for utilisation at the proper season. 

(i) Green Manures.—Plants that contain a milky juice, such as the madar 
(Calotropis gigantea) and the milk-hedge (Euphorbia Tinicalli) are specialU 
preferred by the rayat; but besides these, various other plants are favourite 
manures. A complete list of all that are so used is almost impossible, since 
It would include nearly every plant that grows wild in India; but the 
following are the principal and those that are most generally employed or 
are supposed by the Natives to have some special manural value 


Adhatoda Vasica, AV«. 
Calotropis gigantea, R. Br. \ 

Cassiaauriculata, Linn. 

Cedrela Toona, Roxb. 

Datura, (species). 

Dodonea viscosa, Linn. 
Euphorbia Tirucalli, Linn. \ 

Holarrbena antidysenterica, Wall.^ 


Indigofera paucifolia, Delile. 
Jatropha Curcas, Linn. 
Melia Azadirachta, Linn. 
Mirabilis Jalapa, Linn. 
Ocimum sanctum, Linn.^ 
Pongamia glabra, Vent. 
Solanumf (species). 
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In his Selections from the Records of the Revenue and Agricultural 
l^partment Government of India, Dr. Watt notes that the leaves of Adha- 
^ Vasica (see Vol I.. 109) are much used in the Panjab as a vegetable 
manure for paddy fields, and he states that in the Sutlej valley thfeylrebe- 
heved by the cultivators to possess the additional virtue of killing the 
aquatic weeds that spring up after the fields are inundated and which 
would, if left alone, materially injure the crop. An enquiry was instituted 
by him to ascertain whether a knowledge of this alleged property of the 
iMves of Adhatoda Vasica was universal, and he found that th^- were 
alrnost always prized as a manure wherever the plant occurred, and in some 
Oistricts their powers of destroying low forms of vegetable life were well 
known to the natives. (Conf. with remarks under Oryza sativa, Vol. V.) 

• u Soil—Jumming or RAbbing.—Burning of the weeds 

m heaps is less practised in India than in Europe, but the aboriginal 
tribes are fond of cutting down patches of forests and burning the trees, 
bushes, and weeds on the surface soil, preparatory to tilling the land' for a 
temporary cultivation, which lasts for but a few years, when these predc-tory 
cultivators migrate to other scenes, where they may renew their extravagant 
sys^m of culture. In Bombay and South India, a civilised modification 
of this system is pursued, where seed beds or even helds are prepared by a 
method of manuring there known as rub. This consists of burning the sur¬ 
face soil by means of layers of dried manure, leaves and branches, &c., 
then ploughing in the ashes. Fora full account of this process the reader 
IS referred to the article Oryza sativa. 

(31 Set.—Indigo vat refuse (Co«A Vol. IV., 401) is largely used in some 
places as a manure ; but as it is also employed for fuel in indigo factories, it is 
not dlways easily obtainable. Sometimes it is neither used as a manure nor 
as fuel; but simply allowed to waste,—a striking example of the careless¬ 
ness of the ordinary cultivator with regard to his conserving of manures. 
In some parts of Bengal the refuse from indigo vats is thought a par¬ 
ticularly valuable manure for the cultivation of tobacco, and is much sought 
after as such. 

(4) Green-soiling.—This method, although very suitable for dry sandy 
soils where the summer crops are precarious, a condition of things largely pre¬ 
valent over the greater part of India, is almost unknown to the Natives. In 
the various experimental farms the production during the summer of a crop 
of horse gram (Dolichos uniflorus), indigo (Indigoferatinctoria), or sun hemp 
(Crotalaria juncea), and the ploughing of this into the soil before the sowing 
of the winter crop, has proved vastly successful. It increases the outturn of 
grain in some cases by more than 70 per cent., and is much to be recom¬ 
mended for fields where farmyard manure cannot be applied with profit, 
owing either to long distance or to scarcity of manure. Although this 
method of ** green soiling ” seems to be so productive, it appears to be very 
little known to the Natives of India. Instances are mentioned in the Report 
on the Nagpur Experimental Farm for the year 1883-84, p- 13, where in 
the Chindwara District a crop of Crotalaria juncea was ploughed in, as a 
manure for sugar-cane, and Professor Wallace (in his India in 1887), 
speaking of the same crop, remarks:—** A green manuring is sometimes 
given as in Guzarat by ploughing in a crop like tng ^—Crotalaria jimcea.’ 
Baden Powell also states that “in some parts of the Amb^lah division a 
practice exists of occasionally growing a coarse kind of millet (Panicum 
frumentaceum) which is ploughed into the soil green as a manure.” 
Green soiling appears to be used considerably among the Indian tea 
planters, as a means of increasing the yield of tea. Between the tea 
bushes they sow a crop of mustard in rows, and, when full grown and on 
the point of flowering, the mustard is dug into the ground between the tea 
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plants, covered, and left to decompose {Indian Agriculturist, June i6, 
1888). In spite of its suitability to the climate and soil of India, no very 
extensive use, however, appears to' be made of this system of manuring. 
The agriculturist, either through greed or the innate conservatism of his 
character, usually prefers his meagre hot weather crop, to any prospective 
augmentation of the winter one, by methods which do not bear the stamp 
of ancestral use. 

(5) Oil-cake..— i he use of the various forms of oil-cake as manures will 
be dealt with in another portion of this work (see Oils& Oil-cakes Vol. V.) 

III.—Mineral Manures. 

Mineral manures, although occurring in many parts of India, are 
not used by the Natives generally. They may be enumerated thus 

(1) Lime.—The use of lime as a manure is in India practically over¬ 
looked and perhaps fortunately so, for did the native agriculturist know its 
stimulating properties on a soil stinted of other manures, he would 
probably soon, by its help, liberate all the insoluble mineral substan¬ 
ces in the soil, which in the natural state would have become slowly 
available to the plant, and Ihus anticipating the supplies of future years, 
leave the soil barren. The high price of fuel is a gfrcat obstacle to its 
use in India, but in the vicinity of large towns where accumulations 
of refuse exist, the lime might be burnt w'ith these, and thus made avail¬ 
able for agricultural purposes at a low cost. 'I'here is no doubt that with 
judicious management, many lands in India might be vastly improved by 
the use of lime j but it would be injudicious, in the present state of agricul¬ 
ture, to furnish the ordinary native agriculturist with so violent a stimu¬ 
lant for the land. As a manure for leguminous crops, lime, as well as the 
next manure of this series, gypsum, is very valuable. iConf. with Vol II 

151)- 

(2) Gypsum.— Sulphate of calcium, in the form of the refuse from the 

soda-w'ater manufactories, has been used successfully as a manure on the 
Sydapet Experimental Farm in Madras. In this form it contains not 
only the pure sulphate of calcium, but also calcium carbonate, various 
Ciilorides, sulphates, and sulphurets of calcium and sodium, a mixture which 
IS even more valuable as a manure, while in the neighbourhood of large 
towns it can be obtained at much less cost than pure gypsum. ° 

The results of the application of gypsum in India have been very encour- 
ag'Tig ; the use of sulphate of lime in the Sydapet Experimental'Farm so 
increased a crop that a clear profit of R14 was realised over what was 
gained on an unmanured crop, a result due entirely to the manure- Its 
use as a manure, however, is at present greatly checked by the high rail¬ 
way freight which is charged on it; but this would probably be It once 
remedied if it came into demand with cultivators. {Conf. Vol. IV iqic ) 

(3) Nitrates.—The nitrates of potash and soda are both emploved as 

manures m Europe, principally on account of the nitrogen they contain 

although nitrate of potash is valuable also from the potash that it can sun’ 
ply to the plants. aup- 

In Europe the high price of nitrate of potash has prevented its gene¬ 
ral application, and, consequently, nitrate of soda has been used • but 
in India where a coarse nitrate of potash could be manufactured at I very 
low cost, there is nothing to prevent the use of the more valuable salt It 

“J t top-dressing, applied when the plants are one or two 
inches high, and such are its powers of increasing the yield, that in some 
experiments with chemical manures made at tho Madras Model Farm U 
was found that an application of one cwt. per acre nearly doubled the crou 
and gave the farmer a clear profit of thirty rupees over what wargainS 
from a crop not so manured. It is said that the nitrates should be used 
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inanner, yet no one seems to have performed independent experiments 
with the poi fibre, and the available information is, therefore, of an inde¬ 
finite nature. Dr. Campbell’s description of the fibre, published in Royle s 
Fibrous Plants, is the only complete account available up to date. The 

following extract will be found interesting ^-7 ^ ^ t t 

“ De^ription.—lhe leaf is serrated, of a dark green colout above, 

silverrwhite below, not hairy or stinging; and has a reddish pedicle of 
about three inches long. The seed forms in small cufrant-like clusters 
alono- the top of the plant, and on alternate sides about an inch apart. 
Two'^small leaves spring from the stem at the centre of and above each 

The Pooah is not cultivated but grows wild and abundant- 
Iv in the valleys throughout the mountains of Eastern Nep^l and Sikkim, 
at the foot of the hills skirting the Terai to the elevation of i.ooo to 2,^ 

feet and within the mountains up to 3.000 feet. It is considered a hin 

plant, and not suited to the plains or found in fheffl. It does not 
the forests, but is chiefly found in open clear places and in some situations 
overruns the abandoned fields of the hill people within the eleyations which 
suit it. It sheds its leaves in the winter, throws them out in April and 

May, and flowers and seeds in August artd September. _ 

When Used.-'H is cut down for use when the seed is formed, tl^ 1 
the case with the common flax in Europe. At this time the bark is most 

easiirremoved and the produce is best. After the seed is npe ,t is not 

fit for use. at least it is deteriorated. 1 rt.. 

“ Ho'j> Prepared.-As soon as the plant '9 cu‘, ‘he bajk or skin xste 

relrwaThed in^urrs^rrn/S and 

for a day or two to a being boiled and beaten, is daub- 

scriptionof hbre IS wanted, the^tnff^ ft b g thoroughly dry the 

-dv for spinning .to 
pVindpTl^^^^^ for fishmg "fd 

admirably adapted on account ®/7afer lt°is also used for 

of Botanists, common at lower elevates on ‘'’J bills of GarhwiI 

the Sikkim hills (Ganges to Burram^ter • In the ouWr^^ 

rng^na”s"’^In olrS. B. fraL^ns goes f J'^lfribeT^' ThunbeTg, 

which CTOW3 there in abundance. P/tnnh fibre were 

- C%.tain Thomp.on. to whom the specimens of the ^.o,A hD 

mud fs^u^d in"fht’preparltion, 

tendent, Mr. W. Rownee, who undersUndS the rwhich is invariably 

tells me that if pot^h were used m that the colour 

done with Russian hemp and flax) instead of clay or mua, 
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would be improved, the substance rendered easy to dress, and not liable to 
so rouch waste iQjnanufacturin^ * *’ {Royle, Fibrous Plants^ 368 — ,?7o). 

1 he above quotation regarding Maoutia Puyaand the incidental allusion 
to it in the remarks regarding Rhea have very nearly recorded all that has to 

lar^e bale of tbe fibre, shown at the Colonial and Indian Ex¬ 
hibition, and which was obtained from Assam, was either, as Messrs. 

& Sevan suspect, a badly-prepared sample or the fibre Is quite 
worthless. I he former explanation would be in accordance with all pre¬ 
vious reports, for, although admittedly inferior to Rhea, it would be hard to 
believe that a fibre so popular w'ith the fishermen could be so utterly worth- 
mu^ .®®***®* Cross & Bevan*s analysis would make it out to be. 

i he following demonstrates the results of their chemical e.\amination of the 
Bbre:— 


Moiatun . 

Ash 

Hydrolysis for 1 hour in 1 p. c* NajO 
Cellulose 


1 1'2 
S‘2 
52*7 
32*7 


According, therefore, to Messrs. Cross Sc Bevan*s observations, 

MaouUa Puya would be the least worthy fibre in India, since it has the 

1 • ^ *o'*'est amount of cellulose anci loses more of its weight under 

> rolysis than any other fibre examined by them. In their remarks re- 

gar 'tig the fibrci however, these distinguished chemists affirm: “A large 

fibre was shown at the Colonial and Indian Exhibition, 

f pronounced identical with Rhea. It now remains to be 

ip India whether there would be any advantage in 

tivating this plant in place of Bcehmeria nivea. We can only repeat 

^ elsewhere, that every effort should be put forth in India 

every plant allied to Rhea, In somerespects 

n and a Rhea-like fibre, a little inferior in point 

7ri-5ytk could be more easily cultivated and more cheaply separated 

arrArxf would in all probability prove a more profitable and more 

minJ ^r ^ Rhea, which has occupied, and justly occupied, the 

minds of experts for the last few years. J P > 

«sni»i-fro of Ihis fibre exhibited was very inferior in many re- 

rnally preparelT*^^^^^^*^ here, as presumably its rightful platce, when nor- 

fonnrl ?k*^ specimen inferior in point of preparation, but it was 

fihr#» K*' microscopic examination impossible to isolate the ultimate 

of tfip **^^500 of its breaking up under the needles. Many of the fibres 

show this tendency to brittleness; but w'ith special 

all TN snd the conditions of growth, these defects can in 

ail probabiliiv be removed.” 

alrAaVf k^^ further except to emphasise what has 

said—namely, that if Messrs. Cross & Bevan^s analysis be 

riiltivatu Representing the fibre, an effort should be made to replace its 

conm’on ” Rhea or China-grass, or at all events to see that 

ThA^^^k * sent to Europe under the name of Rhea. 

wrifAT compilation appeared in the publication edited by the 

Pi IT / from the Records of the Government of India (A'o/. /., 

on^Arl P^• c» It has since transpired that the bale of sup- 

pro^b^'v examined by Messrs. Cross, Sevan, & King was in a^l 

thA connection with the preparation of the fibres for 

On thic '^‘^R^stitute an authentic sample of th'at fibre has been secured. 

inp^ ^^enmie of Mungpoo, Ddrifling, furnishes the foHow- 

sample has been prepared by the method 
pursued by the Nepalese and Lepchas. 
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“ The bark is peeled off the stems in long strips; boiled in water thick¬ 
ened with common wood-ashes until it is pulpy; then as much as possible 
of the adhering bark is separated from the fibre by alternately beating with 
a wooden mallet and washing in cold water. After this the water is rinsed 
out, and each bundle of fibre is thickly covered with a paste of micaceous 
clay, and dried. When thoroughly dry, the clay and the remaining bark 
are easily shaken off, leaving the fibre in a state fit for use. If fibre is 
required free from dust, it is repeatedly rinsed until the water runs clear, 
and then re-dried. 

“ The white or bluish-white clay found here and there near streams is 
preferred, as it gives the fibre a good colour. 

“This clay, by being fused with fire, is re converted into common mica¬ 
ceous, schistose stone. 

“ If the appearance of the fibre is of no consequence, yellow clay is said 
to be as effective. 

“ I do not know whether the action of the clay is altogether mechanical 
or not. A few samples which were prepared by treatment with lime and 
chalk were coarse in appearance and rough to the touch ; those treated by 
clay, on the other hand, were soft and silky. Although the Pooa is rather 
a common plant, it is seldom gregarious to any extent as far as I know; so 
that the collection of a large quantity entails an expenditure which must 
exceed the value of the fibre extracted. I obtained five maunds of stems, by 
contract, for three rupees per maund, but I question if I could obtain them 
at the same rate again, as the people had to search far and wide for even 
that quantity. At a moderate estimate the further cost to manufacture the 
fibre was five rupees, making a total of twenty rupees. 

“ The fresh stripped bark weighed 63 & and yielded only 4 ft of fibre. 
The cost of producing one pound of fibre would, therefore, be five rupees. 

“ Pooa is chiefly used for fishing nets and Iine6. I am told that formerly 
the Lepchas made cloth from it, but the contraction and expansion readily 
caused in it by atmospheric changes made it uncomfortable and undesirable 

for wearing apparel.’ . , /• v. . . .i_* 

It would thus seem that little hope need be entertained of obtaining this 

fibre from the wild stock, Should it prove of value (when Mr. Gamrnie s 
sample has been submitted to commercial and scientific tests) and to 
possess advantages over that of Rhea the plant would have to be cultivated. 

MARANTA, ZtV///.; Gen. Pl y ///., 64g, 

A gcmisofSciTAMiNEai (the Ginger Family) named in honour of Maranti, 

a Venetian botanist and physician of the sixteenth century. It 

the Tribe MaRANTES and is characterised by having a terminal few-flowered 

branched panicle, the flower^ borne on slender ebracteate peduncles with narrow 

deciduous sheathing bracts at the origin of the ramifications. Corolla tube 
cylindrical, often gibbous: staminal tube contained within the corolla, pcta 
loid with a solitary anther on one side. Ovary by abortion *'celled and i 
seeded with two small empty cells. Fruit ovoid, somewhat oblique wi . ^ 

green pericarp. There are some ten species in the genus, all . -farrh 

with one or two widely cultivated in the Old World on account of t e 
contained in their tubers. 

Maranta arundinacea, Linn. ; FI. Br. Jnd., VI.^ 19S; 

West Indian Arrowroot—A name given to distinguisti it rrom 
East Indian, the produce of Curcuma angustifolia, Roxb. 

Vol. II., 652-655. ^ 

Arrow Root, Fr. ; Amerikanisches Starkmehl, Arrowmkhl, 

Syn.— ft seems probable that M. ramosissima, 

T’lirrtfc, are synonyms for acuUivated form of M. ARUNDINAC , » 

are not specifieally distinct, as some writers maintain. 
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Hind-: Tavkit, Mar.; Ararut, Guz.; Kuaka 
Heshasteh,p2.c.‘, Kuva mavu ox kuamau,TKU.) Tavaksha, Kan.; Kiia 
Kughei, Malay; Pen-bwa, Burm. It seems probable that all the verna¬ 
cular narnes here given, strictly speaking, refer to the starch obtained from 
East Indian arrowroot— Curcuma angrustifoHa-tho.ieh they are doubt- 
less now-a-days given to any form of that farinaceous substance. 

Referenc^.-i?o ^6 Md. C. B. C., ro; Voigt, Hart. Sub. Cal., 

/ Mason, Burma and Its People, 507, 806; 
^-^dley and Moore, Treasury of Dot., 720 ; Pluck. & Hanb , Pharmacog., 

^ ^^ 93 ; O’Sbaughnessy, Beng. Dispel., 

2 ^ 5 ; Smith, Ec. Die.,' 25 i Shortt, 
Manual of Indian 3 o!; Atkinson, Him. Disi. {Vol. X., N.-W. P. 

A ft.* ^ Trobical Agriculture, 347 ; Bombay, Man. Rev. 

Acets., 103 ; Gazetteers-.^hfysore and Coorg, /., 70; Agrt.-Hort. Soc 

Ip S^ies), II., 2IS. 

u.u:*-?* ’tl- ^ ^ ^<57, 243, 282; VJIl. iProc.), 24. 

Habitat, .Histoiy, & Food.—Authors are agreed that the name arrow- 

t was fienved from the alleged alexipharmic properties of the plant. 

employed bythe Mexicln Indians as L ex. 
.ernal application against the action of the poison used on their arrows. 

Sloane's Catalogue 

f Jamaxca Plants (1696), where it is called C<i nna India radice alba 

'l‘S“vered in Dominica, thence sent to Barba- 
ft^s Patrick Browne (in 1756) mentions 

alexinharmV ' Jamaica, and, in addition to alluding to its 

0 ^ched mLl.r T* washed, pounded fine, and 

^ aTid STARCH,” which was sometimes used as 

Jjl!c "'T-e scarce. In 1750, Hughes History of 

some writers, arrowroot was introduced into England by 
Houston about 1732. but m Penny’s History of Jamaica (272) 24 cases 

expor?^d n 1700 ^ consignment ^o England, and thest were 

bofh in F, have been m^de by writers 

both m Europe and India between the farina from this planf and the 

Indian arrowroot, if not also with tapioca, the Brazilian'^arrov^^t TwI 
rete^ea to by Bentley & Trimen and others under the name of Maranta 

Bsas#iFiiP^Pps 

withSvlhet Thus o MaranU is curiously enough associated 

that it was the true arrowroot, as bling “‘'Marita ''"P''ession 

into the Botanic Gardens from Sylhefabout t “we 

saud, was quite 0 different frnm wr^.., , j.ago. 1 his, he 
Sylhet plant was probably the M indica of inm ^ -f *^?**‘**^‘=«* ” The 
above, the more r^ent authors oonfus^ thL Tib r " remarked 

arrowroot plant of Southern and Wes^rn India^ anpstifoha, the 

of the introduction of M. ramosissima into olfb » ^ have thus no record 
India, nor indeed have we anv dretinrt for that matter into 

they are both Arne, icin pUnts th^l'h>^‘ ‘hat 
be a native of India, the singular silenc^^oTtoxLtU^^JrhT ai&^ 
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arrowioot as an American plant only which yielded a similar farinaceous 
substance to that obtained from Curcuma angustifolia) would be difficult to 
get over; indeed his silence practically proves that, in his time at least, the 
true arrowroot plant had not been even introduced. In the Xlth Volume 
(i&io) of the Asiatick Resenrchesy for example, Roxburgh says : “ I shall 
only add, on the subject of this nutritious powder, that it is very similar 
to the powder which is obtained in America from the roots of Maranta 
arundioacea, and which is known in Europe by the name of Indian arrow¬ 
root.** Ainslio, who wrote some time after Roxburgh (1823), says that 
“ Maranta arundlnacea has lately been brought to Ceylon from the West In¬ 
dies. and thrives well at the Three Korlesy where arrowroot is now prepar^ 
from it and reckoned of the finest quality.** It is remarkable that Wallich, 
if he meant that M. ramosissima was a native of Cachar, should not have 
said so, since he must have known t..at that opinion was opposed to Rox¬ 
burgh and Ainslle. Voigt (Hort. Suburb.yCaL, $ 75 ) m 1845as 

cultivated in the West and East Indies ; he adds, that it flowers in the rainy 
season, from which fact it may be inferred that it \yas, at the time he 
regularly cultivated in India. Firminger, who in 1863 brought out e 
first edition of his Manual of Gardening in while cornparing e 

arrowroot of Curcuma angustifolia with the true article, says t I canno e 
why any but the genuine kind should be produced at all in this coun ry, 0 
whether any difficulty is experienced in the cultivation of M. arundi^ceft 
-on the Madras side ; in Bengal the plant may be obtained in any abund¬ 
ance, and cultivated with the greatest ease. Dr. 

that it thrives in the Saharanpur district and throughout tjie North-West 
Provmces^rijest mention of the introduction of 

the passage to which reference has been made. ^ Hone These 

Society of Iniia obtained roots from the Cape o htahasoi land 

were cultivated and gave a net profit of R2,307-io distribu* 

planted in fSsi. A^demand for roots thus arose, and the d.stnbu 

ted all they had and were prevented frpm 

|,o„ .he C.V by ■>-»?'“f • .'KvSs tdr.'r,s h.. tas"f 

knowledge. 

Method op Cultivation and Preparation of the 
jst, Bengal.-The account gn-en by 

as the best statement, although, ^ t^re hence more or less 

of "hlwrhes, “should be put in the ground 

applicable to all India fhrpA nr four inches dt'ep 

in the month of May. Drills should be ma distance of a foot 

and two feet apart, in which the over them. As the 

and a half from one another, and the manner that potatoes 

plants grow, they should be earthed up m ^ during the time of 

are They love a good rich soil, and plenty of water du g mowing 

their growth, which latter, indeed, they get flowerrabout 

time if during the rains. They b^r upT^^^^ A 

August, and in January -^^^^.ruary the Andreiy wUhholden. to 

month or two previous, however, water should D - y 
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allow the roots to ripen. They are of a pure ivory-white colour, and should 
be as large as moderate-sized carrots. The smaller ones should be reserv¬ 
ed for a fresh planting, and the pointed ends also of the larger ones, at the 
extremities of which the eyes are situated, should be broken off, three inches 
in length, and kept for the same purpose. 

“ The mode of preparing the arrowroot is very simple. The roots after 
being well washed should be pounded to a pulp in a wooden mor<ar, which 
may be hired for the occasion from the bazar. 1 he pulp should be thrown 
into a large vessel of water, which will become turbid and milky, a portion 
of the pulp remaining suspended in it as a fibrous mass. ) he fibrous part 
should be lifted up, rinsed, pounded again in the mortar, thrown again into 
the water, lifted up a second time, rinsed, and then thrown a\\a\. 1 he milky- 

looking water should be then strained through a coarse cloth into another 
vessel, and when the sediment has settled, the water should be poured 

f enlly off and clean fresh water poured upon the sediment. 1 his, after 
aving been well stirred up, should be strained througli a fine cloth, and on 
settling the water should again be carefully and gently drained away. i he 
sediment, which is then fine pure arrowroot, should be dritrd on sheets of 
paper by exposure to the sun. ** 

In the journals of the As^ri^Horticultuynl Society cf Indta frequent 
mention is made of Chutia Nagpur arrowroot. 'Ihus, Dr. Mouat rep(<rts 
on a sample prepared in 184.3 Purulia. In the same year Babu Sumbu 
Ohunder Ghose forwarded to the Society twelve cav.isters of arrowror'L 
grown and manufactured at Birbhum. The report on llusc samples was 
to the effect, that the farina was of excellent rjuality, well prepared and 
dried, without any disagreeable odour or fl.ivour. “It forms n good jVlly. 
and is well adapted for all the purposes to which tliis mild and nutritious 
substance islapplied. ’* 

At the Colonial and Indian Exhibition cxccllcr ‘samples of arrowroot, 
prepared and tinned in the Kurope/in method, were shown by Mr. H. H. 
Abdoollah of Colootolla near Calcutta. It is known that several olln r 
makers produce arrowroot which successfully competes, both in quality 
and price, with the imported powder, but definite particulars as to the ex¬ 
tent of cultivation are not available. 

2nd^ North-Western Provincesond —Atkinson writes : “'Tins root 

has been successfully cultivated in these provinces. The tubers are rrady 
for digging in January, and should be scraped and well wasluxl before 
being powdered, in order to remove the acrid poisonous juice. An ordinary 
piece of tin punched with holes makes a good grater. After being washed 
the powder should be dried in the sun before being stored. The arrowroot 
produced from these tubers at-Haldwani, lear Nainl Tal, by Mr. Fraser 
has been prouounced by experts both here and in Kurnpe to be equal to the 
best West Indian arrowToot.” In a report of the Lu> know Horttcnlfurnl 
Society/^ 1843, mention is made of the despatch to Calcutta of a sample of 
arrowroot made from the plants grown in the gardens. 

3^d, Madras. —The extent to which the true arrowroot is cultivated in 
South India cannot be discovered. Many writers allude to arrowroot, 
however, and speak of it as an important crop, but very probably ihc chief 
article of trade isthc East Indian form Curcuma angustifolia. It is signifi¬ 
cant, however, that Sir Walter Elliot {pl. Andh., l ij) should state rhat M. 
ramosissima, Wall.^ the Pdla ganda of the Telcgu people is “ w ild in all tho 
hill forests.'* That name, according to Moodeen Sheriff, would appear to 
denote rather Alpinia Galanga, and Sir Walter docs not refer to Curcuma 
aogustifolia, aUhough, while dealing with Curcuma sp. (the Nnkktt 
he remarks that it is “ wild Turmeric, C. montana vel angustifolia” (t 
seems thus probable that he made the mistake, by no means infrequent 
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^out the time he wrote (1859) of regarding the wild arrowroot of India as 
M. ramosissima. Shortt, m an essay on arrowroot cultivation in Madras, 
gives asom^hat incoherent account of the difference between Marantaand 
Curcuma. He, however, furnishes certain facts which must he accepted as 
applicable to both forms since he does not say of which he is doling. 
Although the writer is therefore unable to give any information as to the 
relative.extent to which these plants are cultivated, Shortt’s essay may be 
here quoted : “ Arrowmot is largely grown in Travancore,* in Malabar 

and other districts of Southern India. The farina is manufactured in a 
rough and rude way; attention is not given to the cultivation of the plant, 
so as to increase the quantity and quality of starch. The mode of cul¬ 
ture followed by the native producer is to roughly plough up sufficient 
land, level it, and plant out the rhizome or root stalks, at about one foot 
apart either way, before the commencement of the rains. Thereafter 
little or no attention is given to the crop. As a rule, manure is seldom 
used and the plants are not irrigated, except, perhaps, in exceptional 
instances, whilst crop after crop is taken off the same soil. 

“ For the proper and scientific culture of arrowroot, care should betaken 
in the selection of the soil. The crop grows best in a soft, loose sandy soil, 
or a somewhat porous loamy one. which admits of the rhizomes forming 
readily and enlarging to their fullest extent. The land should be well 
ploughed and freely manured with rotten farm-yard manure, which should 
be thoroughly mixed with the soil. It should then be levell^ (and formed 
into beds of a convenient size, so as to admit of the plants being irrigated 
when necessary, and the plants should be planted out 2.feet apart either 
way. On these hillsf we prefer to place out the seed stalk in lines, 2 or 
2g fdet apart either way, and when the plants have attained a height of 6 
to 8 inches, to dig a trench, one foot wide, between every two lines, about 
half a foot deep; the soil, thus obtained is used to ridge up the line of 
plants. This plan will also prove useful if it become necessary to irrigate 
the plants, which can be done by the trench between the lines, if care 
is taken to keep the ridges along the lines of plants well earthed* up at all 
times. The plants should have plenty of room to enable them to form large 
clusters. 

“ For seed we generally prefer the root-stalks with their fibrous roots 
broken up, and the stalks cut short to about four inchfes in length. The 
first inch or two of the rhizomes will also answer the purpose of seed, in 
fact any portion of the rhizome of the size of an inch, containing a joint, 
will answer the purpose equally well. The rhizomes are fit to be taken 
up in about nine or ten months. They are planted out in the month of 
March and taken up in the following January or February. After the 
plants are put out, they are hand-watered twice a week, till they become 
established, but, where facilities exist, other modes of irrigation may be 
resorted to; and about once a month the field should be weeded, the earth 
loosened freely around the plants, and the stalks kept well earthed up.** 

Dr. Shortt furnishes an estimate of the expense of cultivation which 
amounts to R50 per acre. He then adds :—** The average crop of rhizomes 
produced on an acre of land is 2,500 pounds, yielding 400 pounds of fanna, 
the average is one-fourth the quantity of the cormus, but for safety I have 
fixed it at one-sixth the quantity which at four annas the pound will realize ^ 

Rioo; the retail price of arrowroot is from 12 annas to Ri the pound, and ( 

according to my estimate, deducting R50 for cost of cultivation, there is a 
balance of R50 as the net profit. With care and attention in the culti\^ 
tion and preparation of the arrowroot, the profit will be found to exceed 
the estimate greatly.** __—- 

• C»n/. with Manihot, pp, 160 ft 161. | t Shevaroys. 
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Dr. Shortt’s description of the process of - manufacture does not mate¬ 
rially differ from that given above by Firminger, and it need not, therefore, 
be reproduced here. 

4th, Graham {Cat, Bomb. Pl.t 212) alludes to Maranta 

ramosissima. Wall. {PI. As. Par. 3 t.y 286) as a native of Sylhet which had 
been introduced into Bombay by Mr. Nimmo, from Bengal. “ It has nu¬ 
merous long clavate tubers, and much resembles the West India arrowroot ** 
{Wall.), The dry air, says Graham (quoting Gibson), of the Deccan in 
the cold season seems to affect its development. Dalzell fit Gibson in 
their Bombay Flora repeat the same statements under the two names, M. 
Zebrina and M* ramosissima, two plants which Graham, and correctly so, 
kept distinct. In Dr. W. Gray’s sketch of the botany of Bombay the 
remark occurs, “ M. arundinacea, the {West Indian arrowroot, exists in a 
few gardens, and, judging from its luxuriant growth, is capable of being 
profitably cultivated in Bombay.” 

Sth, Burma. — Mason says i “The true arrowroot plant was introduced 
several years ago by Mr. O’Riley, and is beginning to be largely culti¬ 
vated. The arrowroot made is not inferior in quality to any imported ; 
while it is sold for half the price, at a good profit. A gentleman at 
Tavoy has sold a considerable quantity for exportation this year, and has 
orders for more than a thousand pounds of the next crop” {Burma and 
Its People, 507). Mention is made of Mr. O’Riley's introduction of the 
root into Burma in the Proceedings of the Agri -Horticultural Society of 
India {1844). He there states that he had been so successful with the few 
bulbs of Maranta arundinacea furnished to him by the Society that he in¬ 
tended to extend its cultivation considerably. Mr. O’Riley adds that, with¬ 
out exception, the persons to whom he haa given tubers had pronounced it 
superior to Speed’s, and that as the gardens of the natives possess a fine 
free soil of the richest description, he considers its introduction into Tenas- 
serim Province of some importance. In the same year Major D. Williams 
sent to the Society samples of a bulb and farina prepared from it which he 
considered far superior to arrowroot- He then remarked “the arrowroot 
plant grows all over Arracan and is eaten as a vegetable.” From this it 
would be difficult to know what either of the two plants alluded to may 
have been, but very probably neither of them were Maranta. In a later 
cornmunication, however. Major Williams furnishes fuller details from 
which it would appear that Dr. Wallich determined his bulb that yielded 
a far superior arrowroot to the true plant to be Tacca pinnatifida. But 
the Arracan arrowroot, which was eaten as a vegetable, does not appear 
to have been determined. Could it have been the sweet cassava which in 
Assam, about the same time as the above appeared, was also stated to be 
plentiful and to be eaten as a vegetable ? 

Maranta dichotoma-, IFa//., see Phrynium dichotomum, Roxb.\ Vol. VI. 
MARBLE, Ball^ in Afan. Geol. of Ind., Ill t 43$ — 47 ^^ 686 , 

The term marble is geologically restricted to limestone or carbonate of 
lime capable of receiving a polish. It occurs in several different forms, two 
of which are unicoloured, white and black, while many varieties are 

streaked and parti-coloured. The veining or colouring is derived from the 
presence of accidental minerals, frequently metallic oxides, also in many 
cases from imbedded fossil shells, corals and other organisms. 

Marble, Mallet, Geol. of Ind.^ IV. {Mineralogy), t$0. 

Marbre Fr. ; Marmor, Ger, ; Marmo, 'Ital. 

^^^^—‘Safaid-pattar, Kalai-ka^attar, Shah-neaksadi^ HiND. & P®*; 

Pulalani, marmar^ MalAY. i_Sung-i-7itarmar, PeRS. 
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The subject of the occurrence of marble in India has already been dis¬ 
cussed, together with that of limestone, in the article Carbonate of 
Lime, Vol. IL, 143—152. For more detailed information the reader is 
referred to Ball^ in Man. Geology of Indta^ 1 . c., in which the subject has 
been very fully and elaborately discussed. 

The following note has been kindly furnished by Mr. Medlicott on the 
extent which marble is worked in India : — 

** Marble of inferior quality is found in the metamorphic rocks of the 
Peninsula and the HimAlava, but the only place where it is worked is in 
RAjputana, where the marbles of Jaipur and Jodhpur are celebrated over 
the whole of India. The marble rocks at Jabalpur also yield marble (a 
dolomite) of good quality, a block sent to the Paris Exhibition having been 
declared to be equal to Italian marble for statuary purposes : as a rule, the 
beds are much jointed and crushed, so that it would be difficult to obtain 
large blocks in any quantity,” 

Mr. F. R. Mallet in his Mineralogy gives the following analyses of 
three well-known Indian dolomites : — 


Calcium carbonate . 
Magnesium carbonate . 
Ferrous carbonate 
Oxide of iron and alumina 
Insoluble • • • 





1. 

IL 

IIL 

• 

0 

# 

- 55*48 

50*7 

6o‘5 

• 

0 

• 

• 43*55 

37*8 

38*7 


• 

• 

. *36 


4 * * 

0 

• 

• 

• • • • 

ro) 


0 


• 

. *61 

•8> 

3 




too 

99*3 

99‘5 


I. The white saccharine marble of the Jabalpur rocks referred to above as equal 
to Italian stone for statuary purposes. 

II. Light grey saccharoid, and III., white, almost crypto-crystalHne marble from 
the Titi river, Western Duars. 
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In addition to the Rajputana marbles referred to by Mr. Medlicott, 
records exist of the stone being worked, to a small extent, in other parts of 
the country. Thus, it is stated that the shell-marble of Kerudamangalam 
is made into table-tops, paper weights, and small ornaments in Triebinopoly. 
This marble, when polished, is of a dark grey colour, and is marked like the 
well-known ** Purbeck ** stone with white sections of included shells {Man, 
of Trichinopoly Dist.^ 6 g). 

Mr. Baden Powell states that a yellow marble called Shahmaksadi ob¬ 
tained from Manairi, Yusufzai, is cut into charms and ornaments in the 
Peshdwar dist.'*ict (Pb. Prod., 37)' He also mentions white, black and 
grey marble from Delhi; an inferior msLTh\e, Kalat-ka~patfar,iTOxr\ Karnaal 
in Hissar; grey marble from Bhunsi in GurgAon ; black marble from 
Kashmir; and a form of translucent marble, safaid-pattar from ShAhpur. 
Most of these marbles, however, are used like limestone for making fine 
qualities of chunam. A veined marble iabrt) found in the Kowagarh hills 
of Rawalpindi is occasionally w'orked into cups and ornamental objects, 
but the cost is great on account of the hardness of the stone and the 
absence of skilled labour. The pillars of the pavilion in the garden o 
Bairam Kh 4 n at Attock are made of this beautiful stone {Rd'walpfnai 
Gaz.,it), An inferior form of marble is frequent in the Sutlej Valley 
which does not appear to have been worked. The beautiful semi^'■anspa- 
rent white marble obtained from the Toygun hills in Upper Burma is 
extensively used for carving the well-known sitting and recumbent hgnres 
of Gaudama, to be found in the pagodas, &c., of many parts of tna 

country. 

MargOSa tree, see Melia Azadirachta, ; Meliace*; p. 211. 

Marigold, see Calendula officinalis, Linn. : Composit.® ; Vol. II., 24 - 

M. 288 





Products of India. 



Marlea. 


(G. Wdtt.) 


MARRUBIUM 

vulgare. 


[sit/e; Vol. VI., Pt. II. 

Marigold, African—the genda of India, see Tagetes erecta, ; Compo- 

[ Ind. III., jog. 

Marigold Burr, see Bidens tripartita, Linn.^ Composite ; FI. Br. 

Marigold, French, see Tagetes patula, Composite:; VoI. VI., Pt. II. 

[n.. 5 o. 

Marigold, Marsh, see Caltha palustris, Lhtn. ; Ranunculacece ; Vol. 

Marjoram, see Origanum vulgare, Linn.; Labiate. 

Marking Nut Tree, see Semecarpus Anacardium, Linn.; Anacar- 

[diace.®; Vol. VI., Pt. 1 . 

MARLEA, Roxh,f Gen. PI, /., 949. - [CoRNACEiE. 
Marlea begoniaefolia (begonifolia), Roxb.; FI. Br. Ind., II., ^43; 

Syn.— M. AFFiNis, Dene.; M. To^e.nTOS.\, Rndl. ex Hns’ik.; M)\kcics 9 .- 
PIUM TOMENTOSUM, Blume;D. ROTUNDIFOLIUM, HaSi,k. ; SrVLIDIUM 
CHINENSB, Lour.; StYRAX JAVANICUM, Blume. 

Var.—alpina, H./. & T., found in Sikkim at altitudes of from 6,000 feet to 
9»«oo feet. 

V*™*— maWiaa, (Sylhet), Assam ; Nepal; Palet, Lep- 

Cha; Carkum, budhal, tumbri, N.-W. P.; Ku MAON; S'tdlu, 

(Wardwan) ; Pro^, KashMIR ; Mandrd, bodard (Bi^s); (Che- 

nab); Tilpattra, chit pattra, ( | helum) ; Padld (Ravi); Budd- 

ndr, memokdy (KaNGRa) Pb. ; Tapuya, BURM. 

Refereaces..-i?ay6., F/. hid., Ed. C.B.C., 326; Brandis, For. FI., 251; 

Kurz, For. Ft. Burnt., 1 ., 5^4, § 45 ; Gamble, Man. Timb., 2IJ ; Stewart, 
Pb. PI., Mig. FI. Ind. Bat., pi. /., 744 ; Baden Powell, Pb. Pr., 
5^5 Atkinson, Him. Dist., 3 tt ; Indtan Forester, Kill., 57. 

Habitat.—A tree (often small, but sometimes attaining a height of 60 
feet), found throughout Northern India, at altitudes from 1,000 feet to 6,000 
feet; common from the Panjdb to Bengal and Burma. Distributed to 
China and Japan. The variety alpina is met with in Sikkim where it as¬ 
cends to 9,000 feet. 

Fodder.—The leaves are sometimes given as fodder to cattle and 
goats. {Ste'wart) (Conf. 'with Vol. III., 430). 

StiTicture of the Wood.—Wood white, soft, even-grained. Weight 
42lb per cubic foot {Gamble). 

Domestic Uses.—“The wood is used for houses iu Sjlhet” {Roxb.). 

Marmelos, see .^gle Marmelos, Corr. ; Rutace^ ; Vol. I., 117. 

Marmots, see “ Rats, Mice, Marmots Vol.VI,, Pt. R 

Marron, the French for Caatanea vulgafis, iam., which see, Vol. II., 227. 

Mc^rron d*cau, the French for Trapa bispinosa, Roxb. ; Vol. VI., Pt. II. 

Marrow, Vegetable, see Cucurbita Pepo, DC.; Cucurbitace.®, Vol. 

[II., 641. 

MARRUBIUM, Ztnn.Gen. PI, II., 1206. 

Marrubium Malcomii, Datz., see Micromerja capitellata, Benth.; 

M. vulgare, Lin?, ; FI. Br. Ind., IV., 6 yi. l-P- 244; Labiatw;. 

Habitat.—This plant occurs in the Western Temperate Himalaya : 
Kashmir between 5 and 8,000 feet. Stewart and one or two other authors 
allude to this plant, but apparently,its medicinal properties are not known to 
the people of India. 

Medicine.— In Europe it enjoyed the reputation of possessing bitter 
tonic properties for which it was useful in many complaints. It still holds a 
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place in the American Pharmacopoeia where it is described as laxative in 
large doses ; is given to increase the secretion fromjthe skin and occasionally 
from the kidneys. It was formerly regarded as deobstruent, and was re¬ 
commended in chronic hepatitis, jaundice, amenorrhoea, phthisis, and va¬ 
rious other chronic affections. By its mild tonic properties *it raav exercise 
a beneficial influence, but it has no specific property, and hence it Is now 
mainly used as a domestic medicine {U, S. Dispens., i^tk Ed„ 926), 
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Marsdenia Roylei, Wight; Fl. Br. Ind,, IV., ; AscLEPiAOKiK. 

Vem. — MurkMa (Himilayan Districts), Hind.; Murklla, Kumaon; Pa- 
thor (Chenab) ; Tar, veri (Salt Range), Kurang (Simla), Pb. 

References.— For. Fl.,333; Gamble. Man. Tiinb., 266; Stewart, 
Pb. PL, t 4 S ; Wight. Contr. ^t. Ind., 40, Atkinson, Hinu ^Hst., 3 f 3 t 
7^4 / Foyle, Fibrous PI. Ind., 30S ; Journ. Agri.~Horti. Soc. Ind., XIV., 
44 ; {New Series) /., 94. 

Habitat. — A large, twining shrub, of the Eastern and Western Hima¬ 
laya. At Simla it ascends to altitudes close on 7,000 feet, but is most plen¬ 
tiful at about 3,000 to 5,000 feet. In Sikkim it is mentioned as met with 
at 4,000 feet. It may, therefore, be described as a warm temperate plant. 

Gum. —The milky sap contains caoutchouc, but in so small quantity 
as to be of no value. 

Fibre.—It yields a fibre, of which fishing nets and strong ropes are 
manufactured. This has not, hoyvever, been scientifically examined, so 
that no opinion can be passed as to its relative value to the fibre of the 
ne:ft species. Royle mentions, however, that a sample of this fibre was 
sent to the great Exhibition of 1851 from Nepal. The plant might be ex¬ 
tensively cultivated and probably more easily than that of M. teaacissima» 
as it is a free growing semi-succulent plant from which the fibre could prob¬ 
ably be more readily separated than would be the case with the more 
tropical species. Mr. W. Coldstream, the Deputy Commissioner of Simla, 
saw an exceptionally large fish being hauled in from a stream in that dis¬ 
trict, the line being of so fine a quality as to excite his astonishment. He 
was shown the plant from which it had been prepared, and judging from 
Mr. Coldstream’s description it was very probably the species here 
dealt with. The writer is not at any rate aware of any other Himilayan 
plant that would yield a fibre of the strength requisite for fishing lines. 

Medicine.—The unripe fruit is powdered and given as a cooling medi¬ 
cine {Stewart). 

M. tenacissima, Wight Am. ; FL Br, Ind.fV., gj/ Wight, Jc., 

RAjmahAl Hemp. U- S9^' 

Syn. — Asclbpias tenacissima, Roxb.; A. tombntosa and A. echinata. 
Herb. Madr.; Gymnbua tenacissima, Spreng. 

Mtm.^Tongtis, Hind.; yiti (Riimah&l Hills), (Palamow), Bbno.; 
Babal ydktCRUTRKL India; (?) Bomb.; Jiti, chiti, Tam.; Mu- 

ruvd-aut, SiNG. 

References.—/«d., Ed. C.B.C., 258; Voigt, Hort. Sub. CaL, 
S 37 ! Brandis, For. Fl., 333; Kur», For. Fl. Burm., //., 20i; Gamble, 
Man, Timb., 26$; Trimen, Cat. Ceylon PL, 55 ; Wight, Contr. Bot. 
Ind., 41; Atkinson, Him. Dist., 794; Rwle, Fib. PL, 304$ Christy, 

PI. and Drugs, VI., 11,37; Liotard, Paper-making Mat., 5 »,^/ 
four. Cyclop., Vol. II., 886; Smith, Die., 221; Kew Off. Guide to the 
Mus. ofF^. Bot.,^;jour. As. Soc. P., II. (1867), 82; t88s, 

Series) Proc., Ixxi.; Gaeeiteers -.^Mysore and Coorg , I., $6; JV.- 
I., 82; IV., Ixxiv. ; Indian Forester, IX., 274; X., 19$ ; XI., 3^1 
273; Journ. Agri.-Horti. Soc. Ind. {Old Series), III.,221-228; IX., / 5 ^/ 
Pro., 128; {New Series) IV.^ Pro. {1873), 52; VII., Pro., 7/. 
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Royle calls this the Jetee Fibre. It is remarkable that a plant which yields 
so valuable a fibre and a caoutchouc should, practically, be unknoun to 
the people of India. Indeed, by following the usual line of reasoning based 
on vernacular names, the plant might be viewed as doubtfully a native of 
India, whereas it is nowhere cultivated, exists only in a wildstate and is 
therefore, undoubtedly a native of this country. * * 

Habitat.— A climbing plant, distributed throughout the lower Hima¬ 
laya (ascending to 5,000 feet) from Kumion to Assam and Burma: also 
found on the lower hills of Bengal—Rajmahal, Chittagong, &c. The 
plant is fond of dry barren localities, twining on the bushes and small 
trees. It might be extensively cultivated. 

^ Gum.—A milky juice exudes from cuts on the stem, which thickens 
®*astic substance, or caoutchouc which acts in the same wav as 
India rubber in removing black lead marks {Roxburgh). ^ 

Fibre.—Very little more can be said regarding this fibre than has 
already appeared in thfe volume of Selections from the Records of the Gov¬ 
ernment of India published the Editor of this work. \r\ Spans’ Encvclo^ 
p(Bdxa (p.982)it is stated : “The bark of the stems yields a valuable fibre 
which IS extracted by cutting the stems into sections, splitting them, drying 
them, steeping them in water for about an hour, and scraping them clean with 
Uie nails or with a stick. The hillmen simply dry the stems and altogether 
dispense with retting. About 6!b of clean fibre is a good day’s work. The 
fibres are fine and silky, and of great strength, a line made of them breaking 
at 24 »Ib dry and 3430) wet, as against hemp at 158 and 190ft. It is used 
locally for bow-strings and for netting.’* According to Roxburgh the 
plaiu was discovered in 1800. “ During the rains,’* he says, “the natives 
01 KAjmahil cut the shoots into lengths at the insertion of the leaves 

peel off the bark, and with their nails, or a bit of stick on a board, remove 
the pulpy part.** 

kr u j given above in Spons* account of the fibre are those first 
published by Roxburgh, and the facts appear to have been compiled from 
Hoyles acccount of the fibre {Fibrous Plants of India, 304). Royle 
justly adds that “the plant is suited for better purposes than rope-making, 
be^des not being eligible for this purpose, from its comparative rarity and 
mode ol preparation. Mr. Taylor remarks that it might, however be 

Soc-’ ‘S44, V; 221). Oneof the chief 
i elasticity, since it is, according to Royle 

the second best of all the fibres in India. S X 

PvkM.V ^ amount of it was shown at the Colonial and Indian 

xhibition, but the sample was universally admired. Some of the experts 

a very superior quality of Rhea. According to 

essrs. Cross, Sevan & King’s chemico-microscopic examination of the 

considerably superior to Rhea. The following table 
exhibits the results obtained by these chemists*;— 


Maradenia tenacissima 
Btthmeria nivea (Rhea) 
Einam (Flax, European) 
^lotropis gigantea . 
Crotalaria (Sun-hemp). 
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To allow of comparison four" other fibres have been shown atongfsideof 
Marsdenia (the RajmahiUBowstring). That fibre heads the list in per¬ 
centage of cellulose and loses considerably less than any of the others, 
either under hydrolysis with caustic soda or in the acid purification, while 
it holds the third place in increased weight by nitration. These are facts 
the value of which cannot be over-estimated. They point the fibre out 
as being", fiom a scientific stand-point, far more worthy of experimental’ 
cultivation than Rhea or any of the other fibres with which in the above 
table it has been compared. The one point of uncertainty regarding it. 
which practical experiments alone can solve, is its yield of fibre per acre as- 
compared to the cost of cultivation,—in other words, the price at which if 
could be put down in the textile markets. The ultimate fibres are 5 to 20 
mm. in length, e.g.^ nearly as long as those of flax, and two or three times 
as long as those of sunn-hemp or of jute, though of course very much’ 
shorter than the fibres of Rhea. But from this point of view Khe^ stands 
by itself, as its ultimate fibres (40 to 200 mm.) are far in excess of any 
otherk nown fibre. Messrs. Cross, Bevan &, Kmg say of Marsdenia.- 
“Next to Rhea it must rank in point of fineness and durability, and we 
cannot urge its claims to the attention of Government in too strong termsr 
If it can be shown that the fibre could be cultivated at all, it might then 
become a question whether the haba or Rhea could be produced the 
cheaper.** 

It seems probable that to arrive at good results Che long young twigs 
of the plant had better be treated by some chemical decorticating process.- 
such* as that of Favier, instead of being cut into short lengths and decorti^ 
cated mechanically. The shortness of the fibre-ribbons, as usually met 
with, would presumably be viewed as unfavourable, but since this is by no- 
means a necessity it might be well to adopt some process of decorticatiom 
that would produce ribbons the full length of the twigs. 

The plant is too scarce and unimportant-looking for its merits to come 
by the usual “private enterprise** means to be recognised by the manu*^ 
facturer. ft must be cultivated, and that too perhaps for a good many 
years, before a final opinion can be pronounced. It is a climber and does- 
not appear to grow either rapidly or profusely, but there is no knowing what 
it might do under careful management. Very likely the allied species M» 
Roylei might, as suggested above, be found a more suitable species for ex-- 
perimental cultivation, but of course in warm temperate regions only, such 
as Kiilu, Simla, KumAon, Kashmir, the Nilghiris, &c. It might inde^ be- 
even possible to grow it in the warmer parts of Europe. Marsdenia iff. 
however, too valuable a fibre to be longer ignored, and it would serve 
a public good were the various Botanic Gardens and Agn.-HoniculturaP 
Societies to take its experimental cultivation under their special charge. 
Were the cultivation of M. tenaciassima to prove remunerative, the plant 
might be reared in every hedgerow of India, but, being a climber, diffi¬ 
culties exist with which tne Indian cultivator of fibre crops has not as y^ 
attempted to deal. In order to avoid these difficulties—the expense and 
trouble of constructing supports for a climbing plant—it would be a good 
step to ascertain whether it could be induced to crawl oyer the ground 
instead of requiring support. Although, as stated, it might be grown 
in every hedgerow over the entire length and breadth of the plains of 
India, success could alone be ensured by the production of a stock that 
might be planted in the usual way over a limit^ area. 

Marsdenia tinctoria, Br.; FI. Br. Ind., IV., 34 / Wight, Ic., (. sSp- 

Syn.— Marsdenia monostachya. Wall.; Asclbpias tinctoria, 

Pergularia tinctoria, Spreng. ; P. parviflora, Blume.; Cynam- 
CHUM TiNGENS, Herb. Ham. 
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/era.— (Teesta Vallet). BeNg. j Kcii lara, Nepal; Ryom, 
Lepcha j Maunrvait mai^ee,i Tarutr.-akkar, S\5MkT^K. 

References.— Roxb., Ft. Ind.t Ed. C. B. C., 225; Voigt, Itort. Sub, Cal., 

5^7; Brandis, For. FI., 332 } Kura, For. FI. Burm., II., 20r ; Gamble, 
Man. Timb., 265} V/ight, Contrib. Bot. Ind., 40 ; Grah., Cat. Bomb. 
PI., /;p; Mason, Burma & Its People, 310, 801 : McCann, Dyes and 
Tans, Beng., 126 ; Liotard, Dyes, lOg; Balfour, Cyclop., Vol. II,, 886 ; 
Indian Forester, XI., 326 ; XII., App., 17 ; Gaeetteers :—N.-W. Provs., 
I.,82 ; 1 V., Ixxiv.! Agri.-IIort. Soc. Ind. Trans., VIII., 8g / Jour., III., 
23f, 232 ; VI., so, Sf» J42, US ; X., 2g3-294, 

Habitat.— A tail, climbing shrub, of the North-Eastern Himalaya and 
Burma; occasionally cultivated in the Deccan and elsewhere in India, 
but only experimentally except in Burma where it assumes some impor¬ 
tance; distributed through Sumatra, Java, and China. 

Fibre.— Like the preceding, this species yields a fibre, but the plant is 
collected more on account of its dye than its fibre. 

Dye.- The leaves of this climber yield Indigo. This fact has been 
published repeatedly, but apparently never put to commercial test. On 
this subject Roxburgh wrote;—“The leaves of this plant yield Indigo, 
as mentioned by Mr. Marsden, and by Mr. Blake, in* the first volume of 
the Asiatick Researches. I have also extracted it from them by hot water, 
fhe few experiments I have yet made do not enable me to say positively 
in what proportion they yield their colour, but it was of an excellent 
quality ; and as the plant grows very readily from layers, slips, or cuttings, 
1 think it very well worthy of being cultivated, particularly as it is per¬ 
manent like the Nerium’* (Wrightia tinctoria), “so that a plantation once 
formed will continue fora number of years; and if we are allow'ed to 
draw a comparison between the leaves of this plant and those of Wrightia 
tinctoria, the quantity of colour they may yield will be in a larger propor¬ 
tion than that from the common indigo plant.'* “Some more experi¬ 
ments I have made with the leaves confirm what is above related, not only 
respecting the quality of the Indigo, but also that the proportion is con¬ 
siderably greater than is obtained from Indigofera tinctoria. I have, 
theretore. warmly recommended an extensive cultivation thereof." 

Throughout the Journals of the Agri.-IIorticuliural Society the subject 
of Marsdenia Indigo is here and there referred to, but up to date no ad¬ 
vancement seems to have been made towards utilizing the substance.' 
For example, a sample was communicated in 1844 by Mr. E. O’Riley of 
lenasserim to the Society. Commenting on that sample Griffith gave the 
from Marsden’s//*5/(?r^ of Sumatra alluded to above by Roxburgh. 
“There is another kind of Indigo, Marsden says, called in Sumatra 
taram akar, which appears to be peculiar to that country, and v/as totally 
unknown to botanists to whom 1 shewed the leaves upon my return to 
England in the beginning of the year i>8o. The common kind is known 
^ have small pinnated leaves growing on stalks imperfectly ligneous. 
This, on the contrary, is a vine, or climbing plant, with leaves from three 
to five inches in length, thin, of a dark green, and in the dried state dis¬ 
coloured with blue stains. It yields the same dye as fhe former sort ; they 
are prepared also in the same manner, and used indiscriminately, no pre¬ 
ference being given to the one above the other, as the natives informed 
fne ; excepting inasmuch as the Taramakar, by reason of the largeness of 
the foliage, yields a greater proportion of sediment." 

Mason alludes to the fact that this indigo plant is, to a certain extent, 
cultivated by the Karens and sometimes the Burmins. This is said to be 
a creeper indigenous in some parts of the country and which vieldsa good 
indigo, “though not equal to the Ruellia (Strobilanthes) indigo." Drury, 
upon what authority is not known, says: “ M. tinctoria is cultivated in 
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Northern India, being a native of Sylhet and Burma. The leaves yield 
more and superior indigo to the Indigofera tinctoria, on which account it 
has been recommended for more extensive cultivation.” This would ap¬ 
pear to be a too liberal reading of Roxburgh’s statement. No record 
exists of Its being cultivated in Northern India and Bengal except, per¬ 
haps, the plants raised by Roxburgh in the Botanic Garden, Calcutta. 
Ihis subject has too long remained, however, in obscurity; it would seem 
well worthy the attention of planters. If any one of the three species of 
Marsdenia could be grown with the double object of affording dye and 
hbre, It seems probable the maceration to extract the indigo might prove 
an initial stage in the separation of the fibre, and thus render it possible 
to cheapen both products. The fibre of Marsdenia /s of such extreme 
fineness and strength that, if produced commercially, Rhea and China 
grass would most probably be driven out of the market. It seems prob- 
able thati in India at least, the Bcehmeria fibres will never become impbr- 
tant crops. The Marsdenias are natives of this country, could be readily 
cultivated by cuttings, and, being perennials, they might be grown at 
small cost. Ever^ thing in fact points to the superior claims of these 
plants over almost any other of known economic value which has not as 
yet found a place in European commerce. 

MARS I LEA, Linn. 

A genus of Cryptogams named in honour of Count Marsigli, the 
founder of the Academy of Science at Bologna. 

Marsilea quadrifolia, Linn.; Baillon, TraiU de Botanique, Midi- 

\cale Cryplogamique, jp ; MarsileaCE^. 

Vern. — Susni-shak, Bcng. ; Chatom aruk, Santal ; Pafiuy Kashmir J 

Tripattray godhi, Pb.; Mudugu idmaroy munugtt tdmaray chickMnta- 
kura, chitlinta kura (according to Elliot), Tel. ; Chitigina sopp^t 
Kan. 

References.— FI. Ind.y Ed. C.B.C., 745: Voigty Hort. Sub. Cal.y 

739; Thwaites, Rn. Ceylon PL, SjS; Dala. Of Gibs., Bomb. FL., 3 og ; 
Stewart, Pb PL, 26^ ; Burmann, FI. Ind., 237 ; Grab. Cat. Bomb. Pi. 
2^ ; Elliot, Ft. Andhr., 117, 120 ; Stewart, Journ. Bot. Tour in Hazara 
{in Journ., Agri.;Hort. Soc. Ind., VoL XIV., O) ; Rev. A. CampMh 
Rept. Econ. Prod., Chutia-Nagpur, No, 78!tg\ Atkinson, Him. DisL* 
322 ; Jour. As. Soc., P. II., No. II., 1867, 8t; Gazetteers:—-N.-W. P.% R* 

86 ; IV-t Ixxx: Mysore and Coorg, ; I., 71 f Indian Forester, XIV., JPO. 

Habitat.—This sub-aquatic plant (closely allied to the ferns) is found 
growing abundantly on the margins of tanks in Bengal and northwards 
to the Panjib, also on the hills up to 5,000 feet. 

Food.— It is regularly eaten as a pot-herb by the natives of Bengal, 
and probably in the Panjab and other parts of India. The same species 
occurs in France where, according to Baillon, it is eaten in times of scar¬ 
city. Two other species, M. hirsuta, R. Br. and M. Drummondii, R. Bf-t 
forrn the well-known nardu, of Australian writers, so often mentioned as 
furnishing food to travellers in that country. From these a sort of coarse 
bread and a gruel or broth are made. Mr. J. H. Maiden {Native Plants 
of Australia, 135), says that the Nardu “is much relished by stock. It 
is, however, better known as yielding an unsatisfactory human food in its 
spore-cases.” 

MARTYNIA, Linn. ; Gen. PL, //., 

Martynia diandra, Glox.; Fl. Br. Ind., IV., 386 ; Pedaline.®. 

Tiger Claw or Devil's Claw. 

'^^m,-^Hdthajori, bichu. Hind.; Bagh nokipBEua.; Sher 
Bag lucha, Santal ; Sher nui {tiger-claws), N,-W. P*; Bichd ? , hatha’ 
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jort Pb. ; Vinchn (Poison: scorpion), ; ''inchu, Mar.; 

Garuda mukku (hawk’s beak), *^tu kondi chettu (Scorpion’s tail), 1 el. 
All the above vernacularnamt clearly of modern orig. 'nd denote 
the hooked fniit. 

References.— /?o.ar6., FI. Ind., ^-d. C.B.C., 496; ^ttnvv^f, Ph. PL.^ i4g - 
Elliot, FI. Andhr., 5S, i8o; Pev. ^ ^ampbell, Rept. Econ. Prod., ChuHa 
Nagpur, No. 8166 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 555; Baden 
Powell, Pb. Pr., 364; Gametteer: — Bombay, XV., 439 ; Indian Forester, 
XII., App. f8, 28 • Indian Agriculturist, Jan. i88g. 

Habitat.—An American weed now common in the Gangetic plains, 
Chutia Nagpur, Bombay, and elsewhere in India. It is a rank coarse 
herb with capsules beaked by strong curved spines. 

Oil.—The Rev. A. Campbell states that the Santals distil a medicinal 

OIL from the fruit; he does not mention the purpose for which the oil is 
however, used. * 

Medicine.-The FRUIT is officinal in the Panjdb bazars (Stewart). It 
IS sold in the drug shops as an antidote to scorpion stings, hence the name 
Hind., and Vinchu, Mahr. Its properties are very likely entirely 
imaginary, being suggested on the theory of signatures from the resem- 
f sharp hooks of the fruit to the sling of the scorpion, the claws 

of the tiger, &c. A writer in the Indian Agriculturist dwells on this pro- 
of antidote to venomous bites and stings. 

Special Opinions.— § “The fruit has received the name Bichu (scor¬ 
pion!, not from its use in scorpion bites, but its two curved hooks which 
resemble the tail of the scorpion. It is a useless substance** {Assistant 
Surgeon S. Arjun Ravat, L. M,, Girgaum, Bombay). 

Mastich or Mastache, see Pistacia Lentiscus, Linn. A nacardiace>e ' 

[ Vol. VI., Part I 

MASTIXIA, Bl. ; Gen, PL, /., 950, 

Mastixia arborea, C.B. Clarke, FI. Br. Ind, II,, • CoRNACE.ffi. 

Syn. —Bursinopetalum arborbum, Wight. Ic., t. gs6. 

— Diatalia, Ceylon. 

References. — Thwaites, En, Ceylon. PL, 42; Beddome, FI. Sylv., t. 2i6i 
Dale, dr Gibs., Bomb. FI., 28 ; Gamble, Mon. Timb., 21/ ; Lisboa, U. 
RL Bomb., 82 ; Indian Forester, X., ^4. * 

M'l large tree with dark green foliage found in Cachar, the 

^il^ghiri Mountains, and in Ceylon at altitudes of from 4,000 to 7,000 

Structure of the Wood.—Said to be of good quality, but no definite 
information exists regarding it. Beddome remarks that it is very abun- 1 
dant in the dense Western Ghdt forests, from Kanara to Cape Comorin. 
It IS thus doubtless of considerable importance to the p<k)ple, though its 
properties do not appear to have been investigated. 

M. tetrandra, C. B.,Clarke; FI. Br. Ind,, II,, 

, in reducing Wight's Bursinopetalum to Mastixia, referred 

this name to the above species, remarking that the “ telramerous form is 

certainly not a distinct species, as both forms occur on one and th^same 

If this opinion be confirmed, the name of the tree should be M 
arborea, Bedd, 

MATRICARIA, Linn. ; Gen. PL, II., 42y. 

Matri^ria Chamomilla, Linn. ; FL Br. Ind., III., j/y Co. MPOSITTE I 
German Chamomile or Persian Chamomile, the true medicinal 
Chamomile being Anthemis nobilis, Linn.; see Vol. 1 .^ 264. 

Syn.—'M. SUAVEOLENS, Linn. 
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Vern.— Babunihy habunny suteigul (Trans Indus), PB.; Bdbundy Guz.; 
Bdbiinaj !*y ; Bdbunah, Pers. It seems probable that the above 

names are more frequently given in India to the imported drug AntheniiS 
nobilis (which sec), than to this plant. 

References.— Roxb.y Ft. Ind.y Ed. C.B.C.y 60s f Stewart, Pb.Pl.y!27{ 
Dyniock, Mat. Med. W. Jnd., 2nd Ed., 448 ; Fliick. 6f Hanb., Pharma- 
cog., 3S6 / U. S. Dispeus., 15th- Ed., ig6 & 984Bent. & Trim., Med. 
Pi'y 'S*. Arjun, Bomb. Drugs, 80 ; Year Book Pharm., 1874, 626; 

Baden Powell, Pb. Pr., 857. 

Habitat.—A much branched herb found in the Upper Gangetic plain, 
and distributed to Northern Asia and westwards to the Atlantic. 

Oil.—An essential oil is obtained by distillation, which, to a certain 
'jytant, possesses antispasmodlc properties. 

Medicine.— It does not seem necessary to do more than indicate the 
literature of this drug. It is in India, as in Europe, only used as a substi¬ 
tute for true chamomile, and though it might be easily supplied 
price than the imported article, it is scarcely, if at all, used in India. The 
dried flower heads are officinal, and are said to be stimulant, tonic, ana 

carminative. They are employed in constitutional debility, hysteria, dys¬ 
pepsia, and intermittent fevers. The warm and strong infusion of the 
riowers is emetic, while a weak infusion acts as a tonic and febrifuge. 
In flatulence and colic, chamomile oil is generally regarded the most efjec- 
tual of all remedies. The Indian Pharmacopoeia says the babunakaP 
forms a perfect substitute for the European Chamomile {see Antnemi 
nobilis). “In Persian works the flowers are described as stimulant, 
attenuant, and discutient. There is a popular opinion among the Persians 
that the odour of the flowers induces sleep and drives away noxious 
insects; they also say that the chamomile tea applied to the genitals ha 
a powerfully stimulating effect ** {Dytnock). 

MATT, COBALTIFEROUS, 


ilatt, Cobaitiferous. . , , 

Since the date on which the article Cobalt was written, an 
correspondence has taken place regarding the '■ cheep or cobaltifer^ 
matt found in certain parts of Nepal. As this is of some 
portunity has been taken to refer shortly to the subject in this ® 

the reader, for a full detail of the correspondence, to consult the Saect'o»s 
from the Records of the Government of Indtc, Revenue and 
Department. Vol. I., 6,. or the Indian ^gaculturist, November ,88g. 

66g. In lanuary 1888 a parcel of “cheep” was forvvarded by a , 

to the Resident in Nepdl with the information that “there wer 
smelling mines of the stuff, and that it is only obtained close by the copper 
mines in Nepal.” The name of the locality is * Kachipatar, Arga * 

Sowrobhar about 8o miles north of Doolho. The price on the spo . 

foTas^ maund, they sell it here ” (at Doolh^ /,T tL" Govern- 
per maund.” A sample sent from the Resident in NepAI to t . 

ment of India, Revenue and Agricultural Department, was 
Tn Analysis and thus reported on by the 

India: “The sample of ‘cheep,’ sent to ^y Mr. Rickettyn 
last, and forwarded to this office, has been analysed by Mr. E. J. 

with the following result:— 

Lossatioo-C. . . . 0*40 Cobalt • * * * 

Insoluble in acids . . . o ;o Iron 

^'"Dr.W. King then stated that, from ton of 

oxide was worth £717 per ton j that 5 tons of cheep would yield 


13*97 
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Cobaltiferous Matt. 


(C. IVntt.) 


f valuation could be obtained for from /'a70 

[O ^455 ; and that, therefore, there appeared to be a fair mar dn to allow of 
the matt bemg profitably exported if obtainable in sufficient Tn 

RickeTtftl;^‘^'ed that, acco^rdffigVo Mr 

mithf i 11 u about 400 maunds a year, and that this 

might, in all probability, be increased by a greater demand 

attemm halint‘l '889). no record exists of any 

aiiempt having been made to export the “ matt/* ^ 

MATS AND MATTING. 

Mats and Matting. 

I^Iatten, Dui.^ Ger- Nattes. Fr ■ Fsteiras Pa./ Ca c,. 

STOJE, It. ,. PrOGOSHKI, Kus. , HASsfR, 

Xumaon; Chutai.PB.; Chattai Guz ■ 
Ttkar, bogor,^aletan, kiasa, Malay. * ^naceai, uuz., 

Keferences.— Pb. PI App., pj ; The Irumal o/lvdian Art 11! , 
3] Baden Coloni.,t andLdlun Pxhibnion^ 

of 'India 1’-, 19s! Mnkharji, A ft Maiifartures 

li’ &}'Repfts '‘‘centffiTrov^fuppfr'cf,&flJ 

c^veffi^e chief mar ""-d" ><7 ^y which the reader ^^a^■ be affielo d" 

given abo'r r, ® employed in their construction. '1 he refi rences 

ietaile/i Zrff '’“"'^ver, prove useful to persons desirous of discoveriiir 

mats s^fas those o/parh^^ 

for their fineness fnd f : Midnapiir, “ admired 

stained e\ass^^ Si' designs o the mosaic-liUe patterns of 

incr on • // ^ '* or Lastern Bengal cooling mats, used for sicen 

Mdduf mfirnmch or d construciion of huts: Std^e or 

But therfre m ^ Fu H doots : and Sylhcl ivory mats 

Agave i" mat-making :_ 

shahr‘lc.%'^p‘rr 4 o"°'' Buland- 

Arundhin^a falcata, 'weef; Vol. I,, 335. 

A stunted Himalayan bambom 

3 «S“F"r~“ 

suites: St- j 

Borassus fUbelliformis. Linn. Vol. I., 504. ^ '"• 

Galamus, several species, but chiefly C. Rotang, Linn 

M /«r,rr7s).'“' (Ce«/. with mey. Trade and Uanuf- 

Cocos nucifera, Linn. 

leaves to form what are known as cldjans^ ^ 
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Matting^. 


Plants used for tnAiring niats. 



Cypems, various species of Sedge, but chiefly C. tegetum, Roxb. 

From this the mddur gr^s mats of Calcutta are made. In Madras 
C. corymbosus, Roxb , takes its place. The species employed in making 
the Afasland mats of Midnapur has not apparently been determined (see 
Vol. II., 682-689). 

Gossypium—Cotton. See Carpets and Rugs; Vol. II , 176-182, 
chiifxn spicatum, Ham.; Vol. IV., 207. 

On the Himalaya the dry leaves of this plant are twisted and woven into 
the ordinary sleeping mats used by the hill people. 

Ischoemom angnistifoHum, Huck. ; Vol. IV., 527. 

Bhdbar mats are largely made in some parts of the North-West Prov- 
ifices. 

Licula peltata and Livistona Jenkinsiana ; Vol IV., 639, 

Two palms met with in Assam and Burma, yield leaves which are 
largely used for mats, umbrellas, &c. 

Nannorrhops Ritchieana, WendU ; p 

The palm used in making the Peshawar, Kohat, and other Panjib mats, 
known as These are described by Baden Po^HeW {Panjab Manu¬ 

factures). 

Pandanus odoratissimus, Willd. ; Vol. VI., Pt. I. 

The leaves of the screw pine are largely used for making mats in the lo¬ 
calities where the plant occurs, Wa., the Andaman Islands, South India, 
Bengal, 6 iC. 

Phxagtnites Roxburghii, Trim.; Vol. III., 27; also VI., Pt I. 

The substance from which the Darma mats of Bengal are made,— not 
bamboo, as stated by T. N. Mukharji in Art Manufactures. 

Phoenix dactylifera and P. sylvestris ; Vol. VI., Pt. I. 

The leaves of the various forms of date-palm are extensively platted 
into mats, and by the well-to-do people these are often spread on floors 
beneath other better-class mats or carpets {Baden Powell, Punjab Manu¬ 
factures). 

dichotomum, Roxh ; Vol. VI., Pt. I. 

This plant has, by most modern writers on Economic Products, been 
incorrectly referred to Maranta. Its real position is more probably in the 
genus Clinogyne, Saltsb. From the stems of this plant the famous Sitalfatt 
mats of Eastern Bengal are prepared. 

Saccharum oUare, Anders.; Vol. VI., Pt I. 

By the most recent botanical investigations, this species has now been 
made to include the two forms known in Indian works on Economic Botany 
as S. Mnuja and S, Sara. From the former and, to a small extent, from 
the latter, also, the famous Munj mats and carpets are made. The industry 
in these mats is mainly confined to the jails of Upper India, as for ex¬ 
ample Delhi, Allahabad, Lucknow {Conf. W\t\\ Hoey, Trade and Manuj> 

N. Ind, 65). 

Scirpos (Malacochaete pectinata, ; Vol. VI. 

The plant used in making Kashmir mats. 

Typha angustifolia, Z../ and T. latifolia, Willd ; Vol. VI., Pt. II. . 

These aquatic plants afford leaves which are regularly employe 
making mats. In Bengal these are known as hogla and in the Panjab 
mats. 

Wool. Hair, &c. ; Vol. VI., Pt. II. ^ 

Many of the finer qualities of mats are felted or woven from th^ maic- 
rials, but, as they are nearly always highly ornamental, they arc art ma 
factures and would not, therefore, be treated of in this work. 
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(G. Wait-) 


MECONOPSIS 

aculeata« 


There are doubtless other materials used, especially among 
tribes of Assam, but the above embraces the more important matting as 

well as basket materials. 

MATTHIOLA, Br.; Gen, PL, I., 67. 

Matthiola incana, B. Br.; FI. Br. Ind., /., 131; Cruciferje. 

Purple Gilly Flower or Common Stock. 

Vem.-“ 7 *odri safid. todri lila, PB.; Todri safed, SiND. 

References. — Dale. & Gibs., Bomb, FI., a; Stewart,Pb. PL, 14; Pharma- 
cog. Ind., I120 ; Dymock, Mat. Med. W.lnd.,s6; Murray, PL and 
Drugs, Sind, ^ ; Balfour. Cyclop. Ind., IllOf*!- i. * i j* 1 

Habitat.—Cultivated as a cold season garden annual throughout Inaia, ! 

but on some parts of the Himalaya it becomes a perennial. M. odora^s- : 
sima, Br., is a common indigenous species on the higher ranges of the IM.- 

W. Himalaya. • j • 

Medicine.—The seeds are of three kinds—yellow, red, and white 5 in 

infusion in cancer ; are expectorant; mixed with wine given as an antidote 
to poisonous bites {Dr. Emerson). According to Stewart these seeds con¬ 
stitute one of the kinds of todri which are reckoned aphrodisiac. 

ip. i., ti. 

MAYODENDRON, Kurz, Prelim. Forest Kept. Pegu, App. D., 

[ NIACKiE. 

Mayodendron igneum, Kurz; FI. Br. Ind., IV., j<?.a/BiGNo- 

Syn. — St’ATHODKA IGNEA, Kure, Jour As. Soe. Beng. {1871), Pt.II., 77 * 

Vera, — Mawkpyit, Shan j Ekarit, ? Burm. ^ 

Habitat.—A tall tree with a girth of about five feet, found in Martaban 
and distributed to Ava and Yunan. Mr. Oliver, Conservator of Forests, 
Upper Burma, has recently furnished a specimen of this tree, together with 
the above vernacular names. He remarks that it occurs in the moist for¬ 
ests of the Namyin valley. 

Structure of the Wood.—Definite information does not exist regarding 
the timber of this tree, but presumably, like the other members of the order 
to which it belongs, it is soh and of inferior quality. 

Meadow saffron, see Colchicum autumnale, Linn.; Liliace* Vol. 

[II., 501. 

Mecca Balsam, see Balsamodendron Opobalsamum, Kunth. ; Burse- 

[RACE.fi, Vol. 1 ., 369. 

MECONOPSIS, Vig-; Gen. PL, /„ 52. 
Meconopsis aculeata, Boyle, III. Him. Bot. 6y, ts {colour of 

flowers wrongly shown as pink); FI. Br. Ind.; /., / tS; pAPAVERACRfi. 

Vera.— Guddi kum (Jhbluiii}, Gudi (Ravi), Kandd (SOtlkjK Kanta 
(Si mla), Pb. 

References. — Stewart, Pb. PL, 4 g; Bot. Mag. t. SiS^t O'Shaughnessy, 
Beng. Dispens., 184; Pharmacog. Ind., /., tX2; Gasetteers : — N.-W. 
P., 1C., 304; Panjdb, Simla Diilrict. /2. 

Habitat.—A spiny herbaceous plant with pale blue flowers; found in 
the Western Himalaya from Kashmir to Kumdon, at altitudes of from 
10,000 to 15,000 feet. 

Medicine.—The root is officinal in Kashmir as a narcotic, and is in 
Chumba regarded as poisonous. O’Shaughnessy mentions having given 
a drachm of an alcoholic extract to a dog without producing any percep¬ 
tible effect 
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Papavkr paniculatum, Don, 

to 12/W0 feet, in Sikl<"m‘andXp%^‘® Himalaya at altitudes from 10,000 
beingfegrrd;d't“°n 1 !rcol°c^ is officinal in Kashmir. 

M. Wallichii, Hook.; FI. Br. Ind., /„ i,g. 

with“in‘’the‘‘TvL'Jr.''"[l-"‘^^‘^'y ^nd softly hairy plant, met 

Medicine Trif® 9>°°° 'o.^oo feet, 

similar Dronprhpc f preceding species possess 

IherXre b^h .r^ ^ analysis may, 

these Indian as expressing all that is known regarding 

redtmed^o'k'fi Composition.^-T he root dried by exposure to air, and 
amoiintd fn ^ ^ PO'''der. lost 8 per cent, of moisture at ioo"C. The ash 
neqp Thf^ 2 7 per cent., and contained a marked amount fof manga- 

rnnVl fn « KHO, after separation of lime, was 

per cent. Digested with light petroleum ether, *48 per cent, of 

a pale yellow, viscid transparent, odourless extract was obtained. With the 

^ception of a few white flocks the extract was soluble in absolute alcohol, 
un spbntaneous evaporation shining laminae separated, which under the 
microscope consisted of rhombic plates and needles: oil globules were 
^so visible. I he alcoholic, solution of the extract was strongly acid. 

r crystalline matter was boo small to admit of the nature 

ot the fat acid being determined. After exhaustion with light petro- 
l^m ether, the powder was dried by exposure to air, and then digest¬ 
ed with ether. On evaporating off the ether, *41 per cent, of a fragrant, 
soft, indistinctly crystalline residue was left. The extract was heated with 
dilute hydrochloric acid, and the soft, yellow, insoluble residue separated 
by filtration. The acid solution was rendered alkaline with ammonia, and 
then agitated with ether. On separation of the ether only a minute trace 
of residue was left, which did not respond to alkaloidal reagents. The 
yellow residue insoluble in HCI was treated with ammonia, and the 
turbid mixture agitated with ether. The ether left on evaporation a yellow, 
soft, non-crystalline residue, without taste or odour, which had the pro¬ 
perties of a neutral resin. The aqueous alkaline solution after the separa¬ 
tion of the ether, yieldtd yellow flocks when treated with dilute acids, which 
were re-dissolved by alhmies : this principle had the properties of a resin 
acid. The fragrant odour of the etherial extract was probably due to a 
tiace of benzoic acid. 

“ After treatment with ether the powder was again dried, and then 
digested with absolute alcohol. The alcoholic solution was of a pale green¬ 
ish colour, and possessed a marked greenish-yellow fluorescence; examined 
spectroscopically no absorption bands were visible. On evaporation, the 
alcoholic solution yielded 1*07 per cent, of extractive, yellow in colour, and 
possessii^ a somewhat fragrant odour. The extract was-partly soluble in 
water. The aqueous solution did not possess any particular taste; it 
yielded slight precipitates with alkaloidal reagents; with ferric chloride 
no coloration was produced. On evaporation and ignition a trace of ash 
was left, possessing an alkaline reaction. The portion ^ the alcoholic ex¬ 
tracts insoluble in water, dissolved in alcohol, yielding a greenish solution, 
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Lucerne. 


{G. Watt.) 


MEDICAGO 

sativa. 


with acid reaction, and greenish-yellow fluorescence. The powder, after 
treatment with alcohol, yielded 12 6 per cent, of extractive to cold water. 
The aqueous solution was yellowish-brown in colour ; alkaline in reaction 
it afforded no coloration with ferric chloride; it slightly reduced alkaline 
solution of copper on boiling.’* 

MEDICAGO, Linn.; Gen. PI., I., 487. 

Medicago denticulata, WiUd.; FI. Br. Ind., II., go; Leguminos^e. 

Syn. —M, CANESCENS, Grah. ; M. polvmorpha, Roxb. 

Vern. — Maind, Pb. 

References. — Roxb., FI. Ind., Ed. C.B.C., 5 ^ 9 ; Sieu'arf, Pb. PI., 71} 
Murray, PI. and Drugs, Sind, // 4 ; Gaa. N.- W. P. {Bundelkhand), I , 
80 ; {Agra) IV., Ixx ; Agri.-Hort. Soc. Jour., XIV., g. 

Habitat.—A field weed in the plains and low hills of Bengal, North- 
West Provinces, Oudh, the Panjdb, and Sind, Distributed to Abyssinia, 
Europe, Japan, China, &c. 

Fodder.— It is largely gathered for cattle-fodder, as it is considered good 
for milch cows. Stewart remarks that it is said to be cultivated. (See 
Vol. Ill,, 416.) 

M. falcata, Linn.; FI. Br, Ind., II., go. 

Yellow Lucerne. 

Syn.— M. SATiVA, Wall.; Cat. No. 5945 C.D.; U. Besser. 

V^m.~-Rishka, hoi, Afg., Lahoul. 

References. — i)C. Origin Cult. PL, 102Best Forage Plants by Stebler and 
Schroter, Transl. by A. W. McAlpine, 14? ; Bird-wood, Bomb. Pr., 126; 
Report, Agri. Dept. ,1881-82, 236 . 

Habitat.—A sub-erect perennial, met with in Kashmir, Ladak, and Ku- 
ndwar, at an altitude of from 5 to *3,000 feet. Distributed to Afghinistdn, 
Persia, and Europe. 

M. lupulina, Linn,; FI. Br. Ind., II., gg. 

The Trefoil. 

References. — Stewart, Pb. PL, yj; Best Fodder Plants by Stebler and 
Schroter, Transl. by McAlpine, 153; Permanent Temporary Pastures 
by Sutton, 71; Atkinson, Him. Dist., 3 o 8 ; Gaz. NW. P. {Bundelkhand), 
/., 80 ; {Agra) IV., Ixx ; Jour. Agri.-Hort. Soc. Ind., XIV., g. 

Habitat.—A native of the tropical and temperate tracts of the North- 
West Himalaya, ascending from the Indus valley and Gangetic plain to 
10,000 or 12,000 feet in altitude. 

Fodder.—A common weed, collected frequently for fodder. Its 
flowers resemble hop cones, hence its specific name. It mixes well with 
grasses and clovers for artificial pastures. 

M. sativa, Linn.; FI. Br. Ind., II., go. 

Lucerne or Purple Lucerne. 

Syn.— Some difference of opinion prevails as to the Botanical position to 
be assigned to the cultivated forms of Lucerne. Th#* Flora of British 
/n<i»a suggests that-M. sativa maj’be but a cultivated state of M. falcata, 
characterised by the pod forming a double spiral and by the flowers b*'ing 
usually purple. Many writers, however, regard sativa, M. falcata 
and M. media as lorming but one species, while others depart so far from 
that position as to admit the forms indicated as varieties under one common 
species, and still others hold that all three are distinct. On the other hand, by 
still a further series of authors M. media is pronounced a hybrid between 
M. sativa and falcata. Whatever botanical view be taken, Stebler 

and Schroter very justly add that to the agriculturist the three forms of 
Lucerne are very oistinct. both in yield and suitability to environment. 
The Indian literature of the subject is. however, too imperfect to allow 
of a critical account being written. An attempt has, therefore, been here 
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available information given under any of the spedet of 
informatSn Position, but tocompila the general 

plant or irrespective of the 

; Ladak; 5 >Jas/M, Pushtu; Sebisi, 
ru.hka, dureshla, AFG. ; Yuruskea (g-een) and 6 eda (dry), YarkaND; 

^ Supp., 2r; Stewart, Pb. PI., 71 ; 

5^9 F^'pT Axtchison, Bot. Afgh. Del. Comm., 48; Sat- 

dapet Exp Farm. Manual 5J,. Murray, PI. and Drugs, Si^ U 3 ! 
Atkinson, Him. Dist 3 ^; Lisboa, U. PI. Bomb., 277; Birdwood, Bomb. 
Pr., ^2^ ; R(yle,Prod. Res., 220 : Smith, Die., 270; Bomb. Man. Rev. 
Ace., 102; Gas. Bombay, V., 25; N.^W. P. HI., 225; Mysore and Coorg, 

^^^ 9 : Indian Forester, X., tn ; XIV., 

L Reports (Exp. Farms), Afadras, 1^77-7^, & 97 $ 

Hyderabad. Sind, iSSS-bd, 3 l; 1886-87, 7 \ 1887-88, J; Agri.^Hort. Soc. 
oj India, Iransactions & Journals quoted below. 
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Habitat.—De Candolle says of this plant: “ It has been found wild, 
with every appearance of an indigenous plant, in several provinces of 
Anatolia to the south of the Caucasus, in several parts of Persia, in Af¬ 
ghanistan, in Baluchistan, and in Kashmir. In the south of Russia, a locality 
mentioned by some authors, it is, perhaps, the result of cultivation, as well 
as in the south of Europe. The Greeks may therefore have introduced 
the plant from Asia Minor, as well as from India which extended from the 
north of Persia. This origin of lucerne, which is well established, makes 
me note, as a singular fact, that no Sanskrit name is known. Clover and 
sainfoin have none either, which leads us to suppose that the Aryans had 
no artificial meadow.** Stebler andSchroter state that lucerne is indige¬ 
nous to the following countries “ Asia, Anatolia, Southern Caucasus, Persia 
Afghanistan, Baluchisldn, and Kashmir.** 

History.— Lucerne was known to the Greeks and Romans: they 
called it in Greek medicai, in Latin medico or herba medicn, because it was 
brought from Media at the time of the Persian war, about 470 years before 
the Christian era. The name lucerne is sometimes supposed to be derived 
from the valley of Luzerne in Piedmont. De Candolle, however, suggests 
a more rational derivation. “ The Spaniards,*’ he says, “ had an old name, 
mentioned by J. Bauhin, ana the Catalans call it use'das, yf/htuct, 
perhaps, the pitois name in the south of France, laduzerdo, nearly akin to 
lueerne.**' “ It was so commonly cultivated in Spain that the Italians have 
sometimes called it herba spagna. The Spaniards have, besides the 
names already given, mielga, or melga, which appears to come from 
Medica, but they principally used names derived from the Arabic— alffa, 
alfasafat, alfalfa.'* The botanical evidence favours the inference derivable 
from the names of the plant, namely, that its original habitat extended from 
the north-west frontier of India to the shores of the Mediterranean. The 
writer possesses in his private herbarium many sheets of M. falcata, collected 
from undoubtedly wild sources in Persia, Kashmir, Chamba, &c., and from 
cultivation in many localities on the plains of India, more especially Behar. 
Of M. sativa, on'' sample bears no remark as to its being wild or culti* 
vated, namely, that collecied by Dr. Giles, during the Gilgit expedition ; 
all the others from Baluchistan ^collected by Mr. Lace), from the plains of 
India, &c., are expressly stated to have been collect^ from fields. The 
Flora of British India states that M. sativa is grown for forage in 
Madras, Bengal, and the North-West Provinces. The Transactions, and 
Journals of the Agri.-Horticultural Society of India, in this case as in many 
others, throws the most direct light on the origin of the Indian forms of 
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lucerne. We read, for example, in the Transacttont {Vol /, 72, 79) that 
Mr. W. Moorcroft noticed the variability of the flowers in the wild plant. 
His remarks are so interesting as to justify our republishing them here. 
He wrote, speaking of the higher ranges of Lama Yooroo in Kashmir : “ I 
witnessed so striking a difference between the condition of the yellow 
lucerne near the summits of the dry mountains of Lama Yooroo (Ladak) 
and of the same plants when skirting the water-courses of Drass as might 
almost have countenanced a suspicion that there was a greater difference 
than what arose from locality alone.** In a foot-note to the above it is 
stated :—“ Lucerne in its natural state bears a yellow flower of a rich 
scent and is of great longevity ; under the influence of cultivation it runs 
through a diminished sulphur tint into whiteness, becomes green with a 
stain of red, and settles permanently in pink and purple; it also loses its 
fragrance and becomes short-lived.*’ Mr. Moorcroft then alludes to the 
cultivation of lucerne in Pusa (1823), remarking, ** I caused the Government 
to expend considerable sums in wells and other arrangements for the 
watering of lucerne grounds, of which the .supply was hardly ever adequ¬ 
ate in the dry season, and the plants of which died when their crowns 
were long submerged in the rains. The facts I have now seen in regard 
to the almost aquatic nature ol this plant lead to a suspicion that, if a modi¬ 
fication of the float system had been adopted on the edges of a river with a 
very slow current during the largest portion of the year, and which em¬ 
braced a great portion of the grounds in acrescent, that an immense Quanti¬ 
ty of excellent forage might have been raised, and the expense of wells, the 
labour of cattle and of gardeners might have been saved.** In a further 
paper on Prangos hay, Mr. Moorcroft wrote of Imbal or Droz that he 
found yellow lucerne, a spontaneous product; he wrote of it—it is of a 
constitution more hardy than that of Kurope, requires no other culture than 
that necessary for sowing it, and lasts in vigour for a long series of years.** 
He adds, “ it is submitted that as it naturally grows along with Prangos, it 
would be well to imitate this habitude; the joint yield is vastly greater 
than that of the richest meadow land, and is produced in this country on a 
surface of a most sterile nature, in regard to other herbage, hence, is re- 

suggested the propriety of furnishing a few pounds of this seed to 
the Cape of Good Hope to ^ sown along with the Prangos.** 

In a report of Karnal (1836) mention is made of the experimental 
culti\^tion of lucerne. It is there stated that “the plant thrived well, 

80 common no remark seemed necessary.*' In the Pro¬ 
ceedings of the Society for 1838 mention is made of Mr. Hodgson having 
sent ** from Nepal seed of lucerne grass.** In the Proceedings for the suc¬ 
ceeding year, Lieutenemt Nicolson mentions that in the meadows near K^bul 
lucerne is very commonly grown as food for horses and cattle. This 
same fact is again alluded to in the Journal ( Vol. I , /05) when Sir Alex¬ 
ander Burnes pave particulars of the artificial grasses of Kdbul including 

Alexcmder*s account of the method of cultivation pursued in 
Afghanistin will be found in a further paragraph. The subject of Kdbul 

seems to have attracted considerable interest since in 
Vol Ii. {Selections'^^ p. 297, we read that “ Kelat lucerne, of which a large 
quantity was furnished by Government six months ago (1843), has been 
partly sown and partly distributed. It has vegetated well, but I fail 
to detect the smallest difference between it and our Deccan species Its 
superior luxuri ince at Kelat, &c.. must be owinj'to climate rather than 
to spectes. The writer o^ the passage quoted was Dr. A. Gibson, Super¬ 
intendent of the Government Botanical oardens, Bombay, and the allusion 
to our Dec^n species ** is, therefore, extremely interesting as indicating 
an early cultivation of lucerne in Western India. 
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Passmg^ over a gap of nearly forty years, we next read, in the Journals 
of the Aeri-Horticultural Society, of lucerne as being experimentally 
grown in the Saidapet Farm, Madras, from English seed. Of Benares, a 
writer reported the failure of a crop in 1878, and in 1884 lucerne is stated to 
have done well in Silos. Thus it will be seen that only occasional mention 
.s made of lucerne in India, though enough to prove that its cultivation has 
been at least tried during the greater part of the past 100 years. In the 
recent report^ of Government Experimental Farms, it is stated that the 
I Australian and European forms were found not to succeed so well as 
" the country kind known as Puna Lucerne.’’ Even the Puna Lucerne 
does not seem to have “an entire immunity from the attacks of insects or 
hurt from the heat, and so many of the plants die during the hot weather 
that no heavy cutting is ever afterwards got from the plots.” 

Cultivation op Lucerne. 

The following interesting account regarding K^bul may be here given. 
Sir Alexander Burnes wrote in 1841 “ There are three kinds of grasses 

cultivated in Kdbul— rtshku, or lucerne; shuftul,or a kind of trefoil; and 
sibar^'n. The first and the last continue to yield crops for some years, but 
the trefoil (shuftul) is an annual. 

The lucerne {rishku) is sown in spring, generally about the vernal 
equinox ; for each jureeb (or about half an English acre) two seers of Kabul 
(or about 2ftib English) are required as seed. In forty da) s it comes to per¬ 
fection and is cut down, and will yield four full-grown crops ere winter sets 
! in, but by early cutting six or eight crops may be drawn,—the last may some¬ 
times be inferior from premature cold. One jureeb yields on an average 
ten camel-loads of grass at each cutting; as a camel carries about 50ofh, 
this is a produce of 5,ooolb \.\\o jureeb or io,oooftthe English acre; and for 
four or five crops 40,0008) English. Thethird crop is considered the best, 
and from it the seed is preserved. Of this the half acre sown with two seers 
K^bul will yield 40 seers or about 56ofb. This plant requires the best black 
soil, much manure, and is watered five times each crop, in fact whenever it 
droops. It is sometimes sown along with barley, but in that case the 
grain by exhausting the soil injures the crop. The seed is never exported, 
but the grass is so plentiful, though all the cattle are fed on it, as much to 
exceed the consumption ; it is, therefore, dried, and that produced at any 
distance from a market is generally stored in this manner and sold 
during the winter. A camel load of it lor about 6ooIb English), whether 
green or dry, sells for one Kdbul rupee, a coinage of which iisi are equal 
to 100 Company’s rupees. Lucerne generally lasts for six years, but it will 
yield for ten years, if manure be abundantly scattered over it.’ 

I In the report of the Mission to Yarkana in 1873, the following further 
I particulars are given which show the importance of lucerne at the present 
time in Upper India nr immediately beyond the frontier mi 

“Sown in Augpjst and September: sprouts in March and April. Is 
i cut three times in six months, and after each receives a top-dressing of 
' manure, and free irrigation, one sowing lasts three years, after which the 
! roots decay. When sown, the seed is mixed with an equal quantity of 
barley, otherwise the lucerne does not thrive. It is extensively grown as a 

fodder crop, and is stored in bundles for winter use.” , 

A writer in the Indian Forester {X., ///) says that “in dealing with the 
important question of fodder-reserves, it is profitable to notice the grea 
success which has attended the cultivation in this country of guinea-grass 

(Panicum jumentonim) and lucerne (Medicago sativa). Lucerne is 
I in small quantities in most places where Europeans are to be found, bu 
guinea-grass is not so generally known,” The writer then adds : Lucerne 
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is cultivated with very little difficulty. It should be sown broadcast 
ground well broken up and manured. According to Pogson and other 
authorities, the spring is the best time for sowing, and lime the best man¬ 
ure. The outturn of lucerne varies according to circumstances, and should 
not be less than that of guinea-grass. In ib83, 4 bighos under lucerne at 
Dera Ghazi Khan produced 030 maunds of green fodder in six months 
(January to June).’* In the Bombay Gazetteer for the district of Cutch 
it is said to be grown as food for horses and to thrive well. In the Saida^ 
^et Manual and Guide it is stated, under irrigation this plant produces a 
large quantity of valuable fodder. A few pounds of English seed sown in 
September 1^69 grew satisfactorily and yieldtd three cuttings of excellent 
fodder ; it did not appear to be injured by the heat of the sun, though the 
thermometer exposed in the sun part of the time registered 135®, and the 
crop then looked vigorous and healthy. A similar result was obtained 
with some seed sown in 1876.” 

In concluding this account of lucerne it may be said European experi- 
ence has formulated the following facts regarding successful cultiva¬ 
tion : — 

1. Dry seasons, and a warm sunny exposure suit lucerne best. 

2. '1 he best soil is a warm calcareous one; cold impervious clay being 
unsuitable. 

3. The ground must be kept well cleared of weeds; grass is its greatest 
enemy. 

4. Clean seed must be secured, that is, seed Iree from admixture with 
Medicago denticulata, M. maculata, &c. 

5. 1 he crop should be reaped before flowering. 

6. Its cultivation is remunerative only where the crop can be allowed to 
grow for at least three years. 

MEDICINES. 

The reader is referred to the remarks under Domestic & Sacred {Vol. 
III.., igi) for an explanation of this subject heading. Space will not per¬ 
mit of a collective article on Medicines being here given. The magnitude 
of such a review may be learned from the fact that in the writer’s Cata¬ 
logue of the Economic Products, shown at the Calcutta International Exh - 
bition (Vol. V.), 1,248 indigenous drugs of India have been briefly described 
making a volume of 503 pages. But doubtless, in the preparation of the 
material for the present work, that list has been increased to close on ^,500 
substances (Uking animal, vegetable, and mineral all into account) which 
have medicinal virtues, rightly or wrongly, assigned to them by the people 
of India. A bare list of the names of such substances would be compara¬ 
tively valueless. What might be of value would be a careful classification 
under Therapeutic sections. This will be found, however, in many works, 
such as O'Shaughnessy's Bengal Phurmacopceia, 113 to 187, StewarPs 
Panjdb Plants, App. 77-106. &c. In the official correspondence conducted 
in 1880 by the Home Department, Government of India, regarding a pro¬ 
posed new edition of the Pharmacopeia of India, much valuable in¬ 
formation was brought together regarding the indigenous drugs that might 
be used for the imported ones, of each therapeutic class. (See also /:*?- 

boa, Usful Plants of Bombay, being Vol. XXV. of the Bombay Gazet¬ 
teer, pp. 254-263.) 

Medlar, Indian, see Pyrus Pashia, Mam. ; Rosace« ; Vol. VI. 

MEERSCHAUM. 

■Meerschaum, Ball, m Ufan. Geology Ind., 

This well known substance is a hydrous magnesium silicate. It is chiefly 
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obtainedin Asia Minor, Greece, Moravia, Spain, &c., but Mr. Ball remarks 
ha surprise if the magnesite deposils of Salem 

distncts, or the magnesium clays and serpentines of the 
Nicobar Islands, were found to contain Meerschaum 

Melaleuca, Lmn,^ Gen, pi,^ /.^ 70^. 

Melaleuca Leucadendron, Linn.; H. Br. Ind., II., 465; Myrtace*. 

The remarks which here follow are believed to be mainly a compilation 

Cajupat (var. / 3 ;, but the habitat is that of the 
type form of the species. It has not been found possible to isolate the eco¬ 
nomic facts given by authors under the two varieties respectively 

Var^a-Leucadendron ; Roxb., FI. Ind., Ed. C.B.C., s»r. 

Syn.— Mvrtus Leucadendron, Linn, 

References,^ Ar6ora/Sa Cuju Puti, iwRumph, Amh.\Herb., II., 72,t.XVI. 

The Flora of British India remarks that this form is cultivated in India, 
and Roxburgh informs us that it was introduced into the Royal Botanic 
G^dens^ Calcutta, in i8ii. ft is a much larger tree than the next form— 
the true Cajuput-oil tree. It would, however, seem desirable to ascertain if 
the oil, even though of inferior quality, could be obtained from this tree since 
the uses of the oil m arts might be thereby greatly extended. 

Vw. 3 - minor; Roxb,, FL Ind., Ed. 590. 

1 he Cajuput-oil of commerce is apparently prepared from this form. 

minor, Sm.; M. Caiuputi, Roxb.; M. Lrucadendron, Lam. ; 
M. viRiDiPLORA, Gcertn.; M. saliqna, Blume. ; M. Cuminoiana, and 

LANCI FOLIA, TuTCB. 

References. Arbor alba minor Cuiu Puti, Rxjw^mus. Amb. Herb., II., 
76, t. XVII.-, Roxb., FI. Ind., Ed. C.B.C., fioo. Roxburgh says this 
plant has been grown in the Royal Botanic Gardens, Calcutta, since 
t 797 - 9 ^- 

Collecttve References, dfc., to both forms. 

Vem,— Hind, ; Cajuputte,ilachie,{fK-rnK) Bbno. ; Kdydkuti, 
Bomb.: Cajupdtd, Mar.; KtjdpuU, kaydpuie, Tam.; Cajuputi, kdyu 
pdtia, Malay.; Tram, Cochi v-Ch in a. 

Rtterences. — Roxb.. Ft. Ind., Ed. C.B.C., 590-591; Roxb., Trans. London 
Med. Bot. Soc., ; Voigt,^ort. Sub. Cal., 45; Kurn, For. FI. Burm,t 
I,,4J2; Pegu Rept.i LX Gamble, Man. Timb.,T 89 ; Mason, Burma and 
Its People, ,744 ; Laureiro, Flora Cochin-China, II., 468', Pharm. Ind., 

90; British Pharm. (1885), 283, 380-, Fluck. & Hanh., Pharmacog., 
Srj 7 , 2 a 8 \ U. S, Dispens., * 5 ik Ed., 1003; Fleming, Med. PI. & Drugs 
{Asiatic Reset. XI) 1851 A*nslie, Mat. Ind., /., 2591 O'Shaughnessyt 
Beng, Dispens., 3 ^ 7 Irvine, Mat. Med. Patna, 24; Sakharam Arjun, 
Cat, Bomb. Drugs,56-, Bent, &Trim., Med. PI., to8 ; Dymock, Mat. Med. 

IV. Ind., 2nd Ed., 33 i; Year Book Pharm., 1874,632-, 1879,466; Med. 
Topog., Ajm., 132; Watts*, Diet. Chemistry, Vol.I., 7 to- 7 i 3 \ VIIt23^; 
Vlll.,370; Birdwood, Bomb. Prod., 36 ; Crawford History of the Indian 
Archip., /., 513; Gaeeiteers t^Burma, /., ; Mysore and Coorg, I., 60 ; 

Indian Forester, VI., 124; XL, 274, 275, 277, 

HabitaL^An evergreen tree, often of large size, found in Tenasserim* 
Mergui, and Malacca; distributed to the Malay Islands and Au.stralia. 

—The account given by FlUckiger & Hanbury on this sub¬ 
ject (and indeed not of the history only but of every feature of Cajuput) has 
been practically reproduced by all subsequent writers. Ainsfie (of what may 
be called modem authors) appears to have been the first Indian writer 
who described the drug, as Roxburgh was the first botanist who drew 
attention to the peculiarities of the plant. Both these writers quote freely 
from Rumphius, the Governor of Amboyna, who studied the plants 
in the Dutch East Indies, between 1627-1702. Rumphius gave a detailed 
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account of the uses of this plant and the preparation of its aromatic oil. 
The wood, he says, is fragile and not of much use for building purposes. 
The fruit, seed, and leaves nave a strong aromatic odour and hence they are 
used as an aromatic and stomachic tonic. The people of Java, however, 
prepared from them many special medicines called dju-djambu which were 
employed for so many diverse diseases that it was difficult to say what their 
exact action might be. Some of these potions were, however, specially 
serviceable for checking debility and putting the stomach to rights. Others 
were valuable in the treatment of convalescent women after childbirth, as 
they tend to contract the internal organs. Men praise, Rumphlus con¬ 
tinues, preparations of this drug as valuable in the treatment of cephal¬ 
algia, but of this property, he remarks, definite proof has not as yet been 
adduced. The Amboyans also use the leaves, which they macerate with 
the flowers in new oil, and afterwards impregnate it with the smoke of 
benzoin and other aromatics. Of this they make their Minjac mony, that 
is, the perfumed oil with which they anoint their heads. Certain Javanese 
and Malays also fill their pillows with these leaves for the sake of the 
pleasant odour, but this to our notion, adds Rumphlus, is far too strong. 
The leaves collected on a warm day and dried in the open air are also 
placed in their clothes’ chests to drive away various insects through their 
powerful odour. To increase this action the leaves are often rubbed oetween 
the hands which causes a more liberal discharge of their cardamom-like 
odour. It is said also that the pillows filled with these leaves drive vermin 
out of bedsteads. The fruits are collected and sold separately in sweet¬ 
smelling baskets. The fruit is, in fact, the part of the plant mainly used in 
the preparation of the medicinal potions, but these preparations are always 
made up with other ingredient.®. 

The leaves, if collected on an exceptionally warm day and placed within 
sacks, even though they be quite dry, burn with such a vehemence as to 
become moist, almost as if they had been macerated in water. If, however, 
they are treated differently and macerated in water, so that they ferment 
during night, and if they be then distilled, an oil is extracted from them 
which is thin, pelucid, and volatile, but in such small quantity that even from 
two bags of these leaves scarcely three drachmsof the oil are obtained. The 
odour of the oil is like that of the strongest cardamoms. Two drops of it 
in ale or wine excite violent perspiration ; in fact, India does not possess a 
more powerful sudorific. ^ 

The above may be accepted as the substance of what Rumphlus 
actually wrote. One author has given one sentence, another a second, and it 
has thus transpired that his meaning has been somewhat distorted. The 
passage regarding distillation is as nearly as possible a literal translation 
from the original, and it will be seen that it is left doubtful whether the 
natives disUlM the oil or only the Dutch did so, durmg Rumphlus’ time 
FlUckiger & Hanbury suggest the latter, and in this viewthev may be cor¬ 
rect, since the information regarding the distillation forms a separate para- 
graph after the undoubtedly native uses have been detailed. The learned 
authors of the Pharmacographia then give the history of the introduction of 
J , '‘PP“'' 5 . ‘hey say, “ to have been first noticed by 

Ak . . 1 : ^ physician to the German Kmperor 

About the ‘"^e (1717) a ship’s surgeon, returning from the East^ sold' 
a provision of the 01 to the distinguished apothecary Johann Heinrich Li^k 
at Leipzig^ ^o published a notice of it and sold ihe supply. It began then 
to be quoted in the tariffs of other German apolhecarL, althoufh it Tas 
still reputed a very rye article in 1726.” "In France and England, it 

Iht'.'i’k^ known till the commencement of the present century 
though It had a place in the Edinburgh Pharmacopoeia of 1788. In t^e 
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London Price Current, we do not find it quoted earlier than 1813, when 
the price eiven is 3^. to 3^. 6 d. per ounce, with a duty of 2s. 4\d, per ounce.’* 
Manufacture and Trade.—Early mention (1792) is made of its prepara¬ 
tion in the Island ofBouro. and Bickmore, an American traveller who spent 
three months in that island in 1865, states that Bouro then produced 8,000 
bottles annually. FlUckiger &. Hanbury, in continuing the account of the 
preparation, add : ** The Trade Returns of the Straits Settlements published 
at Singapore show that the largest quantity is shipped from Celebes, the 
great island lying west of Bouro.” ** The oil is imported from Singapore 
and Batavia, packed in glass beer or wine bottles. From official state- 
ments it appears that the imports into Singapore during 1871 were as 
under:— 


From Java 
,, Manilla, . 
„ Celebes . 
,, other places . 


445 gallons. 
200 „ 

3.895 
350 „ 


Total , 4,890 

Of this large quantity, the greater portion was re-shipped to Bomoay, 
Calcutta, and Cochin-China.” 

Medicinal Properties.—” Cajuput oil is very fluid, transparent,of a fine 
gp'een colour, has a lively and penetrating odour analogous to that of cam¬ 
phor and cardamom and a warm pungent taste. U is very volatile and 
inflammable, burning without any residue. The sp. gr. varies from 0 914 to 
0'9274. Its composition, according to Blanchet & Sell, is CjpHieHjO, 
and by repeated distillation over phosphoric oxide the hydrocarbon C,ohIj« 
called Cajuputene, can be obtained. The oil is, therefore, said to contain 
Cajuputene hydrate or Cajuputol. It boils at i 75°C (347** Fh.)” “The 
green colour has been ascribed to a salt of copper, derived from the vessels 
in which the distillation is performed ; and Guibourt obtained two grains 
and a half of oxide of copper from a pound of the commercial oil. But 
neither Brande nor Gcertner could detect copper in specimens examined 
by them ; and M. Lesson, who witnessed the process for preparing the oil 
at Bouro, attributes its colour to chlorophyll, or some analogous principle, 
and states that it is rendered colourless by rectification. Guibourt, more¬ 
over, obtained a green oil by distilling the leaves of a Melaleuca cultivated 
in Paris. A fair inference is that the oil of Cajuput is naturally green, but 
that, as found in commerce, it sometimes contains copper, either acciden¬ 
tally present, or added with a view of imitating or maintaining the fine 
colour of the oil {U. 6*. Dispensatory),** The copper may be removed by 
distillation with water or agitation with a solution of ferrocyanide of potas¬ 
sium. The colour is thus destroyed, but it may be restored by exposure to 
copper filings {Mr. Edward Hirted, Pharm. Jour, isf Trans. (3), //•. So4)> 
The high price of Cajuput oil has led to its adulteration, oil of rosemary, or 
that of turpentine, impregnated with camphor and coloured with the resin of 
milfoil is said to be the most common adulterant. The quantity of copper 
in Cajuput is, however, too small to render the oil" dnfit for medicinal use 

(Watts* Diet. Chem.). . . • 

The oil is highly stimulant, producing a sense of heat with increasca 
fulness and frequency of the pulse, exciting in some instances 
perspiration. Ainslie says, *' Kijaputi oil is hitherto but little known to 
native practitioners of India; it is in use, however, amongst the Europea 
medical men of that country, who recommend it, when mixed with 
quantity of some mild oil, as an excellent external application , 

rheumatism. The Malays are in the habit of prescribing it int^iJ^Hy*/^*^ . 
understand with great success, in what they call pitambudtAV\Q lumpu ( p 


M. 345 




Products of India. 


207 


Chemistry of Cajuput. Wait.) 


MELANORRHCEA 

glabra. 


lepsy and palsy). It is, no doubt, a highly diffusible stimulant, antispas- 
modic, and diaphoretic, and may be efficaciously given in dropsy, chronic 
rheumatism, palsy, hysteria, and flatulent colic ; the dose from two to six 
or even seven drops, on a lump of sugar.” Ainslie adds that it dissolves 
caoutchouc or India rubber, by which means a good varnish may be made. 
It is ofhcinal in the Indian ana British Pharmacopoeias : in the former it is 
said to be used with advantage in depression of the vital powers. “ In 
cholera it has been lauded but on Insufficient grounds. It proves useful 
also in flatulent colic, painful spasmodic affections of the stomach, hysteria, 
&c. Externally it forms a valuable embrocation in rheumatic, neuralgic 
and other painful affections, in paralysis, &c.” 

Chemisrty. —The chemical nature of this substance has already been 
dealt with, but the account given in the Pharmacographia (reproduced in 
Dymock*s Mat. Med., \V. India) may be consulted. In the volumes of 
W'atts* Dictionary of Chemistry {l.c.), the substance is dealt with in detail 
and the properties of its compounds with chlorine, bromine, and iodine in¬ 
vestigated. The oil is then stated tbut apparently incorrectly) to be “ pr^ 
pared in India,” the green colour being accounted for as due to “ a resi¬ 
nous colouring matter dissolved in it in very small quantity.” “ The 
colour of the crude oil is also partly due to copper, the presence of which 
may be accounted for, either by the use of a copper head in the distilling 
apparatus of the Hindus, or by intentional adulteration, resorted to for 
preserving the green colour of the oil.” 

Special Opinions. —§ “ Very useful application in chronic rheuma¬ 
tism * [Surgeon-Major and Civil Surgeon G. Y. Hunter, Karachi). “Sti¬ 
mulant, carminative, useful in flatulence and colic ; rubefacient externally ; 
applied to cold extremities in collapse of cholera and fever” [Assistant Sur- 
gton S, C Bhattacharji, Chanda, Central Provinces). Have used it as 
a stimulant and rubefacient for local application only in chronic rheuma¬ 
tism ” Surgeon Nehal Sing, Sahdranpur.) “ Cajuput oil is a 

powerful restorative »n cholera’*( O’?'// Surgeon G. C. Ross, Delhi, Punjab). 
Structure of the Wood.— Ueddish-brown, hard {Gamble). 

{y. Murray.) 

MELANOCENCHRIS, Necs ; Gen. PL, III., ii6g. 
Melanocenchris Royleana, Nees; DulhU, Fodder Grasses of N. 

India, GRAMiNEiE, See “Food and Fodder for Cattle,” (Vo!- 
HI., 424). 

Melanogaster durissimus, Fungi / see Vol. III., 455; also 

Truffle, Vol. VI., Pi. II. 
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MELANORRHCEA, Wall. ; Gen. PL, I., 421. 

A genus of trees, the juice of which forms a varnish^ and which comprises 
lour species, all natives of India or the Malay Archipelago. 

Melanorrhoea glabra, Wall.; FI. Br. Ind,, II,, 25/ Anacardiace^. 

Vern. Tkit-sae-yaing. thitsi, thitse, Burm. 

References. Kurz, For. FI, Burnt., /., 317; Mason, Burma and Its 
People, SI 4 . 774 : Liotard, Dyes, App. IX. • 

Habitat. Found in the forests of Tenasserim and iMergui. 

Resin.—This tree yields a similar exudation to that of the next men¬ 
tioned species, but there is no record of its having been applied to anv use 
in the arts. arc j 
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Melanorrhoea usitata, Walh ; FI. Br. Ind., //., ^5. 

The Black Varnish Tree of Burma. 

Vwn. A'Afu, Manipur; Thilsi or thit-tse, thitsibint 6 urm-J SAthan 

Taleingj Kiahong, Karen. 

References. Kure, For, FI. Burnt.^ I.^ 31S; Gamble^ Man. Timb., I/O; 

Mason, Burma and Its People^ 5/4* 774 ! Pharm. Jnd.' 6 o; Gums 

and Resinous Prod. (P. W. Dept. Rep.), 32, 3S, 62; Ltotard, Dyes, App. 

IX. ; Cooke, Gums and Resins, 120 ; Alpin, Report Shnn States, 1887-88; 

GaaetteerBurma, /., 126, 134; Agri.-Hort. Soc.:—Ind. (Trans ), VI., 

P 5 .* VII., (Pro.) 23-24, 2S,4i ; Journals (old series), IV., 2 iSf 

VII. , 73 ; IX., Sel., 4S ; XI., 446; Indian Forester, I., 362 ; II., 172, 181 / 

VIII. , 400, 412, 4ig; XIV., 3Q4 i Sports' Bncycl., 1692: Balfour, Cyclop. 

Ind., II., 920 ; Smith, Diet., 426. 

Habitat.—A large deciduous tree, frequent in the open forests (espe¬ 
cially the In and hill In forest—see Dipterocarpus, Vol. III., 160-171), 
rare in the dry forests, from Prome, Pegu, and Martaban down to Tenas- 
serim; also found in Ava and Manipur. It ascends to an altitude of 
3,000 feet. 

Oleo-resin.—Every part of the tree abounds in a thick, viscid, greyish, 
terebinihinate fluid, which soon assumes a black colour on exposure to the 
air. This is the famous black varnish or ihitsi of the Burmese, by whom 
it is very extensively employed not only in the arts but in medicine. 

The tree was first reported on by Or. Wallich, who ^ave a description 
of its habitat, method of growth, and of the oleo-resin which it yields, in his 
Plantce AsiaticcB Rariores. He writes : “ In the neighbourhood of Prome, 
a considerable quantity of varnish is extracted from the tree, but very little 
is obtained at Martaban, owing, as I was told, to the poverty of the soil, 
and partly also to the circumstance of there being none of the people in 
that part whose business it is to perform the process. This latter is very 
simple:—Short points of a thin sort of bamboo sharpened at one end like 
a writing pen, and shut up at the other, are inserted in a slanting direc¬ 
tion into wounds made through the bark of the trunks and principal boughs, 
and left there for twenty-four to forty-eight hours, after which they are re¬ 
moved, and their contents, which rarely exceed a cjuarter of an ounce, 
emptied into a basket nrade of bamb(X) or rattan previously varnished over. 
As many as a hundred bamboos are sometimes seen sticking into a single 
trunk during the collecting season, which lasts as long as the tree is desti¬ 
tute of leaves, namely, from January until April; and they are renewed as 
long as the juice will flow. A good tree is reckoned to produce 
2, 3, and even 4 viss annually, a viss being equal to about 3^Ib avoirdupois. 

In its pure state it is sold at Prome at the rate of one tical. or 25. 6d., per 
viss. At Martaban, where everything was dear when I was there, t e 
drug was retailed at 2 Madras rupees per viss; it was of inferior auali y 
and mixed with sesamum oil, an adulteration which is often practised. 

*‘The extensive use to which this varnish is applied indicates tna 
must be very cheap. Almost every article of household furniture 
tined to contain either solid or liquid food is lacquered by means of it. A 
village close to Pagam on the Irrawaddy, called Gnauni, where this 
facture is carried on very extensively, I endeavoured to obtain someint 
ation relating to the precise mode of lacquering; but I could . 

thing further regarding this than that the article to be varnished must nrs 
be prepared with a coating of pounded calcined bones; after wnic 
varnish is laid on' thinly, either in its pure state, or variously coloured oy 
means of red or other pigments. I was told that the^most - 

well as difficult, part ot the operation consists in the process 
which must be effected in a very slow and gradual manner, for wnic p 
pose the articles are placed in damp and cool subterraneous vaults, 
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they are kept for several months, until the varnish has become perfectly 

dry. 

** Another object for which the drug is extensively employed is as a size 
or glue in the process of gilding; nothing more being required than to be¬ 
smear the surface thinly with the varnish, and then immediately to apply 
the gold leaf. If it is considered how very extensively the art is practised 
by the Burma nation, it being among their most frequent acts of devotion 
and piety to contribute to the gilding of their numerous religious edifices 
and idols, it will be evident that a great quantity of the drug rnust be con¬ 
sumed for this purpose alone. Finally the beautiful Pali writing of the 
religious order of the Burmans on ivory, palm*leaves, or metal is entirely 
done with this varnish in its native and pure state.** Little can be added 
to the above exhaustive account, but it may be noted that according to 
Mason quoting Major Berdmore, the varnish mixed with bone-ashes is 
also used as a paste for sticking glass on boxes and images. 

The following more detailed account by Sir D. Brandis of the method 
of collection is also of interest 

“The trees which have been tapped are at once known by triangular 
scars about 9 inches long and 5 inches broad, the apex pointing downwards. 
“On some trees we counted 40—50 of these scars, and some of them 
a height of 30 feet. To work the higher scars the Shans use a most in¬ 
genious ladder which is permanently attached to the trees. It consists of 
a long upright bamboo with holes cut through at intervals of 2-—3 feet. 
Through each hole are passed two flat bamboo sticks driven with their 
pointed ends into the bark. I hese form the spokes of the ladder and are 
about 12 inches long. The scars or notches to extract the varnish are 
made with a peculiarly shaped chisel about 15 inches long, the handle is of 
iron, of one piece with the chisel and about 9 inches long, the lower end 
thicker, hollow, and closed with a bamboo plug. The chisel is wedge- 
shaped, about 6 inches long (the edge half an inch broad), and forms an 
obtuse angle with the handle. 

“With this instrument two slanting slits meeting at an acute angle, are 
made upwards through the bark, and the triangular piece of bark between 
the two slits is thus slightly lifted up, but not remoNcd. A short bambc^ 
tube about 6 inches long, with a slanting mouth and a sharpened edge, is 
then horizontally driven into the bark below the point where the two slits 
meet, and the black varnish which exudes from the inner bark near its 
ccnlact with the wood runs down into the bamboo tube, which is emptied 
at the end of ten days, when it ceases to flow. A second cut is then made 
so as to shorten the triangular piece of bark which had been separated from 
the wood when the first cut was made. A shorter triangular piece of bark 
remains, ending in an angle less acute than before. 

“ The bamboo tube is then moved a little higher, and the edges of the 
original cut arc cut afresh. The varnish then runs out for another ten days, 
after which the scar is abandfmed. The trees vary in yield exceedingly; 
a crooked tree with scanty foliage which we examined was said to yielci a 
Lmocl outturn, while some of the largest trees were said to yield very little. 
We saw trees lapped which had a diameter of only 9 inches. Moungmyat 
informed us that one man could make and look after 1.200 «;cars; th;it he 
could do 200 in a day, so that the whole number occupied six days, which 
left four days for rest. I hcy only work in those parts of tlic forest where 
the tree is abundant and trees fit to tap stand close together. The tree 
yields nothing while it is leafless in the hot season, and the best season f(jr 
working is from July to OctoV^er. One man collects 40—50 viss (146 to 
1821b) in one season ; at Tyemyouk the viss sells for 12 annas and at Ran¬ 
goon for one rupee.** 
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^ In Manipur the tree attains very large dimensions and terms exten¬ 
sive forests from the top of the Kabo Valley for many miles in a northerly 
and north-easterly direction towards the Chinese frontier. The natural 
varnish is used, as in Burma, for many purposes, among which may be 
mentioned that of painting river-crafts, vessels destined to contain liquids, 
and scabbards. It is said to be conveyed to Sylhet for sale by the mer- 
chants*who come down annually with horses. 

Physical Characters. —'Ihe varnish is thick at ordinary tempera¬ 
tures, and of a dull leaden grey colour, but wherever it comes in contact 
with the air it assumes, in a very short time, a shining black surface. 
Alcohol, spirits of turpentine and benzole, combine with and dissolve it, 
rendering it more fluid. It may also be diluted with gold size, which 
tends to improve its drying properties, and intensify its colour, whilst the 
solvents above enumerated have a tendency to turn it brown. The varnish 
is very commonly adulterated with gingelly oil. It has peculiarly acrid 
properties, and hence has to be handled, when in the fresh state, with great 
care, for it frequently produces violent ei^sipelatous swelling, accompanied 
by pain and fever. These effects are said to be more marked in Europeans 
than in Natives accustomed to collecting the substance. 

Trade. —The varnish is little known or appreciated outside the area of 
its production. Attempts have been made to introduce it into European 
commerce, but since it has no special application and is so long in drying, 
it is stated to have no value in the European market. 

Medicine. - Black varnish is extensively epiployed by the Burmans as an 
anthelmintic in cases of Ascaris lumbricoides (round worm), as a remedy 
for which it is said to possess considerable power. It is administered as an 
electuary, prepared with an equal proportion of honey, the mixture having 
been subjected for some hours to the action of heat. ' The dose is one, two, 
or three table-spoonfuls of the electuary, according to the age of the patient, 
and is followed in a few hours by a dose of castor-oil, which causes the ex¬ 
pulsion of the worms in a lifeless state, thus shewing that the remedy 
exercises a specific effect on the entozoa. The extremely nauseous taste of 
the drug and the largeness of the dose required, are great objections to 
its employment. It appears probable, however, that its activity resides in 
a volatile oil, which, if procurable in a pure* state, would be well worthy ot 
an extended trial. 

The erysipelatous swellings caused by the fresh juice, in certain consti¬ 
tutions, are said to be effectually removed by the local application of an 
infusion of teak-wood—Tectona grandis, Linn. {Pharm. Ind.). 

Structure of the Wood. —Dark red with yellowish streaks, turning very 
dark after long exposure, very hard, close and fine grained, weight from 
54 to 62ib per cubic foot. When green it sinks, but when dry it floats 1 
water. It is employed for making tool handles, and anchor stocks, * 
said in the Gazetteer of Burma to be preferred by charcoal burners 
wood of any other tree. It has lately been recommended for buildings, rau- 
way sleepers, gun-stocks, sheaves, block-pulleys, and other purpose 
which a strong but not very heavy wood is required. Mason stat^ tna 
some Christian villages in Burma the posts of the chapels are made exclu¬ 
sively of this wood. The utilization of the timber in Munipur is said to d 
to some extent interfered with by the dread which the natives possess 0 
irritant effects of the oleo-resin. 

MELASTOMA, Linn.,- Gen. PI., I., 746. 

Meiastoma malabathricum, Linn.; FI. Sr. Jnd„JI., s^ 3 >‘ ’ 

The ‘Indian Rhododendron.’ [///.,/. 95; Melastomace^ 

Syn. — ?M. OBVOLUTua, yarf/T rembleva rhinanthera, Griff . 
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Var.—adpressura, Wall. ; M. anoplanthum, Naud. 

Vtx^.—Choulisi, Nepal; Tungbram, LepchA; Shafti, tunka, Michi;, 
Myeipyai, tnyetpye, Bukm.; Katakaluwa, mahabowittya, boTvittcya, 

Sing. 

References. — Roxb., FI. Ind.» Ed. C.B.C., 372 ; Kure, For. FI. Burm., 
S03; Gamble, Man. Timb., ; Thwailes, En. Ceylon PI.y 106; Dalg. & 
Cibs.y Bomb. FI., 92 ; Mason, Burma and Its People, 428, 7,44 ; Lisboa, 
V. PI. Bomb., IS6, 24S ; Gaaetteer, Bombay, XV., 72; 2 nd. Forester, IV., 

241. 

Habitat.—A spreading shrub, found growing very abundantly through¬ 
out India, from the sea level up to an altitude of 6,000 feet, except tow-ards 
the Indian Desert. It is not found out of India, i.e., the authors of the 
Flora of British India have narrowed the description of the specie'; to the 
Indian typical plant which is not found in Malaya, &c. 1 he variety 

adpressum occurs from Mergui to Singapore and in Penang. 

Dye. — The fruit yields a purple dye used for cotton-cioihs {I.isboa). 

Food.—The ovoid, truncate fruit has an edible pulp, which is said to 
jstrongly resemble the blackberry of temperate regions in taste and flavour. 

Domestic, &c.—Gamble states that “this is probably the lutki bush 
on which the silkworm Attacus atlas is often found, and fed on which it 
gives a very fine silk.** 

MELIA, Linn.; Gen. PL, I., 332. 

A ?enus of treos which belonjjs to the Natural Order MeliacE/C, and com¬ 
prises five species; natives of India and the Malay Archipelago. 
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Melia Azadirachta, Linn.; FI. Br. Jnd., /., 344 ; Wight, Ic., t. ly ; 

The Neem, or Margosa Tree, [Meliacf.® 

Syn. — M. PARViPLORA, Moon.; M. indica, Brandis; Azadirachta 

INDICA, Adr. 

Vern. — Nim, bdl-nimb, ntnb, ntmb, Hind.; Nim,nimgachh, Beng.; Nim, 
Kol. ; Nim, Santal; Agas, Palamow'; Betain, KumaoN ; Nim, mahd- 
nim, bukhain, drekh, bakam, ir\i\X^=darkonah, Fu,; Nimuri, SiNp ; 
Limbo, Nim, bdl-nimb, bakd-yan, Bomij.; Liniha, kadu khajur, 

nimbay, Hmbdcha-jhdda, Mar.; Ltmba, libado, limbado, Itmi, duttu- 
jhada, kohumba, Guz.; Nim, Dec.; Vembu, veppam, vi'ppn-maram, 
Tam.; Vepa, yapa, yeppa, taruka, nim-bamu, IhL.; Bevina-tnara- 
kadbevina~marn, heh-bavu, Kan.; Vippa, ariya-veppa, Malay.; 'i hin, 
bawtamaka, iamd-bin, thamdkd, kamdkd, Bukm.; Kohumba, nimbu- 
nimha-gahd, SlNG.; Nimla, arishta, nimba-vrikshaha. Sans.; Nib, 
dedd’darakhte-hindi, Pers. 

References. — Roxb., FI., Ind., Ed., C. B. C., Brandis, For. Fl.,e,y; Kurz, 
For. PI. Burm., 212; Beddome, FI. Sylv., t. i 3 {I4 by mistake) ; Gam¬ 
ble, Man. Timb., Ap ; Doty. & Gibs., Bomb. FI., 36 ;,Stewart, Pb. PL, 32 ; 
Burmann,Fl.Ind., t : Pharm. Jnd., ^3 ; Pluck. & Hanb., Pharmacog., 
tS4; Fleming, Med. VI. & Drugs {AAatic Peser. XJ),!;!; Ain.’ilie, 
Mat. Ini., /., 4S3 ; O'Shaughnessy, Beng. Dtspens., 244 ; Nvine, Mat. 
Med. Patna, 77; Uonigberger, Thirty-five yearn in the h'.a.Kt, II., ^07; 
Mooileen Sheriff, upp. Vharm. Ind., 63 : Mat. Med. S. InU. (in msn.), 
98; U. C. Dull, Mat. Mfd. Hindus, Ij6 ; Murray, PI. Cf Drugs, Sind., 
8i ! Bent. & Trim. Med. VI., 62 ; Dymoek, Mat. Med. W. Ind., 2nd lid., 
ifdi: Dymoik, Warden an i Hooper, I‘harm.icog. Ind.,I., 322; Year- 
Book Pharm., 1^73. 41 : 1878,290; Birdvjoud, Bomb. Prod., iS< 26 o, 279 ; 
Baden-Ponell, Po. /V.,ii 5,557 / Drury, U. PL Ind., S 9 ; Atkinson, Him. 
Dist. 7411 Useful PL Bomb. (Vol. XXV., Bomb. Gas.), 40, 19*, 215, 
241 , 287 , 258, 279, 288,41,9; Hcon. Prod. N.-W. I'ruv., Pt. I. (Gums 
and Resins), /i ; Stocks, Report on Sintl; Gums a}i<l Rcsitiou Prod. 
{/\ W. Dept. Rept.), t, 21,42, 44 > 49,50; Cooke, Oils and Oilseeds, 
57; Gumi and Resins, 9 ; Indian Fibres and Fihrotis Subitane^, Cross 
Bevan, King,6f Watt, 88; Buchanan, Jourmy through Mysore and 
Canara, &c., Vol. /., P. ZfO ; Statistics Dinajpur, 184; Moort', 
Trichinopoly, 76 ; Settlement Reports ;—Central Provinces, Chindiuiira^ 
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no ; NiTfiur 3 o 6 ; Beldspore^ 77 / Gaxetteers :— Bomb ay. JV . 23* V 2? • 

n’i 'n A ih"^- ' 33 ! Mysore ond Coorg, }., %. 58; 

7 /t Soc.^lnd. :—TransacHons VI Lr 

K///.. 22; Journals {Old Series), IV., 208 ; VIII. {Sel.), 136, nS MX 
Sel., 29s, 410, Sel., ^ ; A I. {Pro.), 24; XII., 848; XIII., S09, J50; (AVw 
Senes) II., 234; VII., 146,14^; Agri.-Hort. Soc., Panjdh, Proc., fSSJ; 
Indian Forester, II., 173 ; III,^ 201 f V., 497 ; VI., i2S VII. 2f>divill 
S 57 ; XII., 188, App., r, 27; XIII, 69, 120, jSg; XIV.,*391. 

Habitet.—A large tree of 40 to 50 feet in height, common, wild or more 
often cultivated, throughout the greater part of fndia and Burma. 

Oum.—The bark exudes a clean, bright amber-coloured gum. which 
|s collected in small tears and fragments. It is said to form a portion 

gum. It is consioCTably 

esteemed medicinally as a stimulant. In the Pharm.,cogrnl,hia Indica it is 
described as not bitter, fully soluble in cold water, and unaffected by neutral 
acetate of lead. “ It gives a curdy white precipitate with basic acetate, a 
reddish gelatinous precipitate with ferric chloride, is unaffected by borax, is 
slightly reduced by boiling with Fehling’s solution which it turns a dull red 
colQur Iodine does not affect it, but it precipitates with oxalate of ammo¬ 
nia. It makes a weak mucilage, and is of little value.’* 

^ Dye.—Hove in the account of his Tour in Bombay (1787) mentions the 
and states that the tree yields a bitterish gum in great abundance, 
\\-hich ^I understand the silk^yers use in every preparation of their 
colours. ” In the Gazetteer of Mysore and Cojrg it is stated that the oil 
IS employed in dyeing cotton cloths; a statement repeated by Usboa, who 
adds that it imparts a deep yellow colour to the fabric. The writer can 
find no other mention of the dye properties of either gum or oil. Stocks 
states [Report on Sind) that the bark is used to dye red. 

Fibre. 1 he bark yields a fibre which is ot little economic vaiue, but is 
commonly employed in the local manufacture of rope. Dr. Watt, in the 
Report on Indian Fibres exhibited at the Colonial and Indian Exhibition, 
writes : “ It vvould never pay, however, to extract this fibre for commercial 
purpose?, since the trees take years to grotv, and would be killed by a 
wholesale process of decortication.” 

Oil.—A fixed, acrid, bitter oil, deep yellow, and of a strong disagreeable 
flavour, is extracted from the sbrd by boiling or pressure. It is already 
manufactured to a considerable extent and forms an article of export from 
Madras chiefly to Ceylon. It is employed medicinally as an anthelmintic and 
antiseptic, and is also considerably used by the poorer classes for burning 
in lamps, but is said to smoke offensively. 

Che.misiry of the Oil.—T he oil and other products of the mm 
have recently been very carefully analysed by Surgeon-Major Warden, 
who published his results originally in the Pharmaceutical Journalt 
and has reproduced them in the Pharmaco}>raphia Inr.ica. As these 
are of great interest and may serve to decide the commercial utility of this 
cheaply prepared and abundant oil, they may be here quoted in en¬ 
tirety : — 

“ Margosa or Nim oil extracted from the seeds had a specific gravity 
of’9235 at I5‘5®C.; at about io® “7®C. it congealed without losing its 
transparency. After standing for about 36 hours the recently expre.^^sed 
oil deposited a whitesediment, which, examined microscopically, was found 
to .be amorphous. The colour reactions of margosa oil were not charac¬ 
teristic. With concentrated sulphuric acid a rich brown colour was 
yielded, and a strong garlic odour evolved. By Massie’s test with nitric 
acid the oil became almost immediately of a reddish colour ; after standing 
.about one hour and thirty minutes the colour was pale yellow. Theelaidin 
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tacky. The oil was easily soluble in ether, chloroform, carbon bisulphide, 
benzole, &c. Absolute alcohol, agitated with it was coloured greenish ; on 
separating the alcohol, and evaporating off the spirit, an extract was 
obtained which consisted of oil, from which a small residue, whitish in 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros¬ 
copically, did not appear crystalline. Margosa oil after repeated agitation 
with alcohol was found to have lost its bitterness and almost wholly its 
alliaceous odour. 

^ A known weight of the oil was saponified with alcoholic potash, the 
alcohol completely evaporated off, and the soap dissolved in water. On 
agitating the aqueous solution of the soap with ether, i-6o per cent, of ether 
extract was obtained of an orange-yellow colour and bitter. This extract, 
treated with 60 per cent, alcohol, left a small amount of white residue, 

■which had the character of a wax. The aqueous solution of the soap, after 
separation of the ether, was heated for some time to remove dissolved ether, 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Allen. The soluble fatty acids amounted to 3'5i9 percent., the insolu¬ 
ble to 8y'i28 per cent. The volatile acids consisted of butyric and a trace 
of valeric acia. During the distillation to separate the fluid from the vola¬ 
tile fatt)^ acids, a small amount of a snow—white fatty acid passed over; 
this acid had a melting point of 43*6® C, which corresponds with the fus¬ 
ing point of lauric acid. A weighed portion of the insoluble fatty acids, 
from which the lauric acid had not been separated, was dis'^olved "in alco¬ 
hol, and titrated with normal standard soda, using phenolphthalein as an 
indicator, *288 gram of the acids required i c.c. of caustic soda for neutra¬ 
lization. . No attempt at separating the fixed fatty acids was made ; they 
probably consisted of a mixture of stearic and oleic acids, with a 'small 
amount of lauric acid. 

“ Examined by Reichert’s distillation process. 2*5 grams of the oil gave 
a distillate which after separation of the lauric acid, which had distilled over 
required 4*6 c.c. of decinormal soda for neutralization, phenolphthalein 
being used as an indicator. ^ 

**The saponification equivalent of the oil was determined by Koettstor- 
fer’s method, and was equal to 284, the percentage of caustic potash re¬ 
quired to saponify the oil being 10*72. 

“ A preliminary examination of the oil having indicated the presence of 
sulphur, a quantitative estimation of the amount present was made and 
found eqiial to *427 per cent The oil after repeated agitation with alcohol 
■was found to contain only *109 per cent, of sulphur. 

"The extract obtained by agitating the oil with absolute alcohol has 
already been referred to ; it was examined in the following manner -—The 
oily extract was treated with 60 per cent spirit, allowed to stand, and the 
clear yellow alcoholic solution decanted from the insoluble oil; the alcoholic 
solution thus obtained was evaporated to dryness, mixed with ammonia 
and agiuied with ether. The ether solution was marked A. The aoueouQ 
jolution, after separation of the ether, was mixed with dilute hydrochlorlr 
acid, and again agitated with ether. The ether sep.irated of a vellow 
colour, and below it some flocks of a dirty vellow hue which refused to 
dissolve after prolonged agitation. The ether solution was marked B. 
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reaction conducted according to Poutet’s directior.^ yielded a solid firm 
yellowish product after eighteen hours, the temperature in the laboratory 
varying between 89° and 93® F. Exposed in a thin layer on a glass plate 
to a temperature of ioo®C. for some days the oil did not dry or become 
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From the aqueous solution the insoluble flocks were separated by filtration 
and marked C. The filtrate was not further examined. 

“ Examination of ether solution A .—The solution was agitated with 
dilute hydrochloric acid, to remove any principles of an alkaloidal nature. 
The ether was then separated and evaporated; the resulting extract was 
pale amber in colour, viscid at first, very bitter, and had a marked (xlour 
of the oif. It contained sulphur. It was easily soluble in 60 per cent, alco¬ 
hol, ether, chloroform, &c., but insoluble in acids, or in caustic alkaline 
solutions. It had the properties of a neutral resin. 

“ rhe hydrochloric acid solution was of a yellow colour ; it was mixed 
with ammonia, which occasioned a white precipitate, and agitated with ether. 
The etherial solution on evaporation left a yellow residue, not readily solu¬ 
ble in dilute acids. The dilute sulphuric acid solution was bitter,, and 
yielded a precipitate with alkaline carbonates and hydrates, phosphomo- 
lybdic, and picric apids, potassio-mercuric iodide, chloride of gold and per- 
chloride of platinum. 1 his principle had therefore the properties of an 
alkaloid. 

“ Ether solution B ,—On evaporating the ether solution By a dark reddish 
bitter extract was obtained, soluble in alkaline solutions, and re-precipitated 
in yellowish flocks by dilute acids. It had the properties of an acid 
resi n. 

“ Precipitate C.—The precipitate was well washed, and dissolved in al¬ 
cohol ; on evaporation a brittle darkish residue was obtained, soluble in al¬ 
kaline solutions, re-precipitated in yellowish flocks by acids, soluble with 
very great difficulty in ether, easily soluble in chloroform. This principle 
thus also had the properties of an acid resin. 

“ In addition to the principles above described as being present in the 
oil, an examination of the cake left after expression of the oil, indicated the 
presence of another neutral principle, insoluble in ether or alkaline solutions, 
but dissolving in chloroform yPharm, Journ.y 18B8), 

“ According to Branet the seeds contain from 40 to 45 .P®*" cent, of oil. 

“ Margosa cake is used as a manure in planting districts in Southern 


India. Two samples had the following composition 

• 

t 

2 

Moisture ........ 

6*o8 

9*93 

Organic matter ....... 

84*50 

83*15 

Ash ........ > 

9*43 

6*93 


ioo‘oo 

100*00 

Nitrogen ........ 

5*07 

5 ' 4 » 

Phosphoric anhydride ....•• 

1*40 

1*33 

A ■ 


“The powdered cake, like linseed meal, makes a very useful luting m 
chemical and physical laboratories, and is not liable to the attack of in¬ 
sects {Pharmacag, Ind.')i* ^ , 1 

Medicine-—Almost every product of this invaluable tree is largely em¬ 
ployed medicinally in India. The parts used and their physiological ac¬ 
tions have been arranged by Moodeen Sheriff as follows 

The ROOT-BARK, BARK, and YOUNG FRUIT— tonic and antiperiodic. 

The OIL, SEEDS, and leaves— local stimulant, insecticide, and antiseptic. 

The FLOWERS—stimulant-tonic and stomachic. 

The GUM —demulcent-tonic. 

The TODDY —refrigerant, nutrient, and alterative-tonic. 

The bark, leaves, and fruit have been used in Hindu medicine from 
remote period, and are indeed mentioned in the earliest Sanskrit 
writings, viz.y those of Susruta. The very names of the tree s^m to ‘ndiwte 
a remote knowledge of its medicinal properties, niml>a=*^ the spnnkier, 
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relieving sickness/* p,V/i»mar^a=leprosy destroying. 

DuU.in his account of the Sanskrit opinions of the p ant, writes : The bark 

is regarded as bitter, tonic, astringent, and useful in fever, thirst, ^^“^ea 
vomfting, and skin diseases. The bitter leaves are used as a pot-herb, being 
made into soup and curry with other vegetables. 

bitter taste which they impart to cumes thus prepared is much relished by 

some. The leaves are, moreover, an old and popular ^ 

diseases. T^e fruits are described as purgative and emolhent, and ireful 
in intestinal worms, urinary diseases, piles, The oil obtained from the 

seeds is employed in skin diseases and al^rs. The bark's used in fever in 
combination with other medicines.’* “The fresh jmce of the leaves is 
given with salt in cases of intestinal worms, and with honey in skin diseases 
and jaundice. The juice of nim leaves and of emblic mNTabolans, quarter 
of a tola each, are recommended to be given with the addition of clarified 

butter in prurigo, boils, and urticaria. , , . t- ^ 

“ As an external application to ulcers and skin diseases leaves are 
used in a variety of forms such as poultice, wash, ointment, and liniment. 
A poultice made of equal parts of nim leaves and sesamum seeds is recom¬ 
mended by Chakradatta for unhealthy ulcerations.* As is customary m 
Sanskrit medicine, the nim, leaves, bark. &c., are seldom prescribed alone, 
but enter into the composition of numerous complex preparations,—tor an 
account of which the reader is referred to Dutt*s Materia Medtca of the 

This useful tree with its multitudinous valuable properties naturallv 
attracted the attention of the Muhammadans on their arriva in India, and 
was called by them Azaddaracht-i-hindi from the resemblance which it 
bore to their own Azedarach, the Persian lilac. Their knowledge of the 
medicinal properties of the tree having been derived from the Hindus, 
they naturally use its various products in the same way, and consider 

them cold ana dry. , / . 

The above notice of the properties ascribed to the mm by .incient 

Sanskrit writers might almost exactly apply to the virtues which it is sup- 
posed to possess at the present day,—virtues many of which have been 
strongly confirmed by European practitioners and writers. The value of the 
bark in the treatment of periodic fevers is noticed by Fra Bartholemo, 
Sonnerat,Garcia de Orta, Ohristoval Acosta, and other old writers, but it 
was first prominently brought forward in 1803 by Dr. D. White of Bombay. 
Later Dr. W. R. Cornish, Dr. Wyndour, and others, carefully examined 
and experimentally tested it, and the result, as expressed by the former, is 
to the effect that margosa bark is nearly as effective in the treatment of 
intermittent fever as cinchona or arsenic. Dr. Forbes {Madras Med. 
Reports, (855) arrived at a similar conclusion, a conclusion which has gene¬ 
rally been corroborated by later investigators. 

The following are the virtues ascribed to the various parts of the tree 
and the diseases for which they have been recommended by modern 
writers on Indian Materia Medica and Therapeutics; notably by Moodeen 
Sheriff in his forthcoming Materia Medica of Madras. 

The bark, root-bark, and young fruit are useful in slight cases of Inter¬ 
mittent fever and general debility. The root-bark is more active and speedy 
in its action than the bark and young fruit. The oil has proved a useful 
local stimulating application in some forms of skin disease, ulcers, rheu¬ 
matism, sprains, &c.,and is antiseptic It is also a useful adjunct to chnuf 
mugra oil (see Gynocardia odorata) in cases of leprosy. Its antiseptic 
property might be taken advantage of for. the manufacture of a m^i- 
cated soap, since the oil readily saponifies. This soap might be very service¬ 
able for the purpose of washing sores, &c., and for the general uses to 
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which carbolic soap is now put. An interestino- • 

tioned by Buchanan Hamilton, who states that in^adras about an ounce 
IS g.ven to every woman immediately after she is dehver^ of a child 

and ^eeds possess almost the same properties as the oil when bruised 
and mixed with water or some other liouid, but do not make a c\ell\v 
pryaration. A strong decoction of the ?resh leaves ns a slight anSi^ 
and may be used instead of a weak solution of carbolic acid. A LtSon 
of the leaves is much used for fomenting swollen glands bruises and 
sprains, and appears to be anod>ne. The flowers are^efuf n some cases 
of atonic dyspepsia and general debility.- The gum is, from its r^Tedicinal 
properties, a better auxiliary to other remediesthan Gum arable and Feronia 
gum, m catarrhal and other affections accompanied by great weakness. The 
toddy or fermented sap of the tree appears to be of great service in some 

chronic and long standing cases of leprosy and other skin diseases, con- 

debility. The reader is referred 
to the numerous ‘ Special opinions” quoted below for a more exhaustive 
account of the opinions of practitioners in India. 

Moodeen Sheriff recommends the following preparations Of the 
root-bark, bark, and young fruit, a decoction, tincture, and powder; of the 
leaves, a decoction and paste or poultice; of the kernels, a solution or 
emulsion with'-water; .the oil alone, or with chnulmugra j oi the flowers, 
an infusion ; and the gum and toddy, as a mucilage and alone. 

m sugpsts the following European drugs from which they might 
be efflcientiy substituted : - 1 he root-bark, bark, and young frait, for 
cinchona bark and gentian ; the oil, nuts, and leaves, for carbolic acid ; the 
flowers, for elder flowers, and coriander, aniseed and dill oils; the gum,'for 
acacia and feronia gums; and the toddy for elm bark, diluted phosphoric 
^cid, Jamaica sarsaparilla, and chaulmugra and cod-liver oils, 

rhe ^rmented sap or n%m toddy has specially powerful properties 

^ ^^P yielded spontaneously, or is extracted 

artihcially. In the former case, a clear and colourless liquid flows in a 
thin stream or continuous drops from two, three, or more parts of the 
plant, and continues to do so from three to four, six, or even seven weeks. 
Regarding sap obtained artificially, Moodeen Sheriff writes: “The nitn 
trees, which yield the sap artificially, seem to be very rare, for I have heard 
only of three or four such plants. All these are said to have been pretty 
young and large, and were found near water or on the banks of nullahs 
or water-courses which were constantly wet. The sap was extracted in the 
following’manner A moderate-sized and fresh-looking root being ex¬ 
posed by removing the earth, it was either cut through, or only to half of its 
circumference, from below, and then a vessel was placed beneath to receive 
the liquor, which began to dribble or flow in a very small and thin stream. 
The sap thus collected is supposed to be identical with that produced by 
the tree spontaneously, but is comparatively very small in quantity, 
amounting generally to only from 2 to 6 bottles in 24 hours. I think if 
many of the margosa plants growing near water be tried in the manner 
just explained, a much larger percentage of them will be found capable 
of yielding the liquor than is generally supposed.“ The same writer gives 
an account of one famous tree in Mylapore near Madras, which produced 
sap every third or fourth year for four occasions, after which it died. He 
writes : “ On each occasion before the sap began to flow there was always, 
for three or four days, a distinct and peculiar rushing or pumping noise of 
a liquid within the trunk, which did not entirely cease till the discharge 
actually commenced from three or four parts of the plant.” When this 
phenomenon occurred, the people of the neighbourhood flocked to the tree 
and bought the drug which they held in hi^ esteem. 
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The nim tree is generally supposed by its presence to materially im¬ 
prove the health of a neighbourhood. Believed to be a prophyllactic 
against malarial fever, and even against cholera, it is frequently planted 
near buildings and villages. Even Europeans believe in this property 
to some considerable extent, especially in the Norih-West Provinces and 
Oudh, and villages surrounded with nim trees are frequently cited as 

f roverbially free from fever, when neighbouring villages suffer -severely, 
t is extremely doubtful, however, whether this tree exercises a beneficial 
effect to a gfreater eitent than any other. A somewhat similar effect is 
supposed by the natives to be produced on syphilis, the air waved with a 
n\m branch being considered a cure for that disease. 

A plant with so many reputed properties has naturally been much used 
by European practitioners in India, and has obtained a place in the 
Indian Pharmacopoeia. The officinal preparations are the powdered bark, 
the fresh leaves, a decoction and tincture of the former, and a poultice of 
the latter. The bark is said to be astringent, tonic and antiperiodic. 
the leaves to be a stimulant application to “ indolent and ill-conditioned 
ulcers.** 

Chemistry of the Hark, Leaves, &c.—I he cneiiiisiry or tne gum 
and oil has been already discussed. That of the bark and leaves is 
of particular interest from a medicinal point of view, and is described as 
follows by FlUckiger St Hanbury. 

“ Margosa bark was chemically examined in India by Oornish (1856), 
who announced it as a source of a bitter alkaloid to which he gave 
the name of margosine, but which he obtained only in minute quantity as a 
double salt of margosine and soda, in long white needless. The small 
sample of bark at our disposal only enables us to add that an infusion 
produced with perchloride of iron a blackish precipitate and that an infu¬ 
sion is not alter^ by tannic acid or iodo-hydrargyrate of potassium. If 
the inner layers of the bark are alone exhausted with water, the liquid 
affords an abundant precipitate with tannic acid; but if the entire bark 
is boiled in water, the tannic matter which it contains will form an insoluble 
compound with the bitter principle, and prevent the latter being dissolved. 
It is thus evident that to isolate the bitter matter of the bark, it would be 
advisable to work on the liber or inner layers alone, which might readily 
be done as they separate easily.** ^ 

According to the more recent researches of Broughton published in the 
Madras Monthly ^our. of Med. Science and quoted in the Pharm. 'Tour. 

and the Year-Book of Pharmacy, 1873, p. the bitter principle 
IS due to a resin, which it is very difficult to obtain in a state of purity 
Broughton succeeded in obtaining a nitro-compound, which yielded a silver 
salt, not however crystalline, from which he ascribes to the resin the for- 
mula that of the nitrocompound being ^ 36 ^ 46 (^ 0 ) O The 

resin is not, therefore, an alkaloid, since it contains no nitroeen If 
required for medicinal purposes, the most suitable and convenient mode 

oi administration would be an alcoholic solution of the resin* 

The leaves also contain a bitter principle, more readily soluble in water 

than the resin above described, of which it is a hydrate. This substance 

also occurs in the bark, and closely resembles the resin in properties. The 

leaves contain no peculiar alkaloid, and the powerful smell of the tree was 

found not to be due to the presence of a sulphuretted oil as had been 
surmised. 

Special Opinions.—§ “ AVm oil is a valuable remedy in Veterinarv 

stimulating and healing ** (Surgeon-General 
W. Corn sh. F.R.C.S C.I.E.. Madraf). •• The lefves ml/e fnto a 
may be applied externally over the mammae as a lactifuge ’* {Surgeon W. F. 
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ThomaSy 33rd M.N.I.t Mangalore), “I have extracted t\.2 uitter princi¬ 
ples from the bark and have found them a very efficient febrifuge. A 
strong decoction of the bark used every hour in remittent fever has had 
the desired effect when other febrifuge remedies had failed. In ulcersand 
skin diseases a poultice made of the leaves acts, I think, as an antiseptic, 
not as a topical stimulant** {Surgeon K. D. Ghose, M.D., M.J^-C.S,, 
KhoolAa). “ I frequently use the infusion of the bark as a tonic and anti- 
periodic with the best results** {Honorary Surgeon E. A, MorristTran^ 
quibar). “Used here as a tonic in convalescence from fevers. For this 
purpose a very cheap and useful mixture in dispensary practice consists 
of Quinelum grs. v.. Nit. Hyd. dil. m. x., and infusion of Nfm bark Ji 
three times a day ** L,C, Nanney, Trichinopoly). “The 

leaves applied to thelbreasts arrest the secretion of milk** {Surgeon*Major 
/. Norths Bangalore). ** Margosa bark is used as tonic vermifuge (for 
Ascaris vermicularis) ** {Surgeon^Major H.D, Cook^ Calicut^ Malabar). 
“ The powdered bark is frequently used as an antiperiodic in dispensary 
practice, but is much inferior to cinchona and its preparations** (Sur- 
geon G. PricCi Shahabad). “ The oil of the seeds is useful for the destruc¬ 
tion of lice, and as an application in urticaria and eczema** {Narain 
Mtsser, Kothe Bazar Dispemsary, Hoshangabad, Central Provinces). 
“The bark in the fdrm of decoction is a fairly efficient antiperiodic in 
mild agues. The leaves used as a poultice form a very useful application 
for foul ulcers often exciting a healthy action when other remedies have 
failed. The seeds are prized by the natives who express an oil from them. 
The latter is used for lighting purposes, and as an application in skin 
diseases** {Surgeon S. H. Browne, M.D., Hoshangabad, Central Provin¬ 
ces). “ As a febrifuge, tonic and alterative, the decoction of the bark is 
efficacious in fevers. The leaves are applied to ulcers and in a variety 
of skin diseases. The fresh juice is used as an alterative in leprosy and 
skin diseases, but I found it of no use in a case of leprosy after a prolonged 
trial. A popular belief exists that a leper can be cured if he can live e^ 
posed under a mm tree for 12 years. The slender twigs are largely used 
as tooth-brushes (datan), the continued use of which is said to keep the 
system free from all complaints and certainly keeps the mouth and breath 
clean and sweet ** {Assistant Surgeon S. C. Bhutfacharji, Chanda, Cen¬ 
tral Provinces). “An ointment made from th? leaves fried xn ghi and 
subsequently mixed with wax makes a good stimulating application for 
indolent ulcers, the infusion of the bark is useful as an antipenc^ic and 
tonic, the dose of the latter from 1 to 2 ounces ** {Surgeon E. S. Brande^ 
Rungpore). “The oil of the seeds in doses of 3 ° 
with pan is useful in asthma. The ashes of the bark are used ^ an 

appliition in eczema when there is much gf/’ 

UU Mahomed, Hoshangabad, Central Provinces). 

nally as a stimulant in convulsions and collapse from fevers and cholera 
(Honorary Surgeon T. R. Moodelliar, Chingleput, Madras 
“ Astring^t. tonic and febrifuge in form of decoction Prepared fro™ 
bark thusBruised nim bark 2 oz-, water i pint, boil for half an hour. 
strain and again boil, this time down to 8 ounces f 
fomentation! are made from the 'oaves“ (C.v./ 

Sarun). “ A decoction of nim bark is useful as a tonic and 

in the milder forms of malarious fever. It is (Surgeon 

ment of boils and would seem to possess a’*?"®/'the se^S i^ chiefly gfven 
R.D. Murray, M B., Burdsean). “ Th® oil of the s^d is cnien^ j 

internally lor checking convulsions, fits, &c^ j* «^ln confluent small- 

pentine’* (!'. Jinijed over the whole 

I have seen ntm oil act as a charm when applied over rn 
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body; it decidedly promotes recupetative efforts of the skin and thus 
exerts a favourable influence in the course of this disease. The action 
is greatly superior to gingelly orcocoanut oil and carbolic acid. It forms 
a valuable remedy for fleas in dogs and for obstinate mange in the same 
animals. As an antiseptic stimulant applied to wounds, it deserves inves¬ 
tigation” {Surgeon . G. King, M.B., Madras). A decoction of the 
leaves is used as a wash for unhealthy ulcers. The green leaves are con¬ 
sidered antibilious and are used by the natives as an adjunct to some 
curries” {Surgeon A. C. Mukerji, Noakhally). “The bark is a good 
Sk.*bstitute for quinine in the chronic stage of fever when the latter drug 
di agrees with a delicate stomach. The oil is also used for scabies and 
supv-ficial ulcers” {Ciyil Medical Officer IV, Forsyth, F.R.C.S., Edin., 
Dindjpore). “ Decoction of the bark given in cases of chronic fever com¬ 
plicated with diarrhoeal Leaves most useful for fomentations and poul¬ 
tices ” {Civil Surgeon S. M. Shircore, Moorshedabad). “ The decoction of 
the bark is a valuable febrifuge’and antiperiodic. The sprouts with black 
pepper form a good antiperiodic in chronic intermittent fever ” (Assistant 
Surgeon Nanda tail Chose, Ba?ikipore). “ The leaves are used as a bitter 
tonic, also in the form of paste or poultice as a remedy for unhealthy 
ulcers and sores, and in the form of decoction as^ an antiseptic lotion. 
The bark is a substitute for cinchona bark, and a bitter principle prepared 
from it is used by native physicians as a substitute for quinine. The oil 
expressed from the seeds is a good application in old unhealthy sores and 
in leprosy. The tender leaves taken internally are used as a cure for 
leprosy ” {Civil Surgeon J. H. Thornton, B.A., M.B., Monghyr). “ I have 
u^d the decoction of the bark for its tonic and antiperiodic properties in 
chronic cases with good results. A decoction of the leaves has been used 
as a lotion for wounds and ulcers with some success. The young leaves are 
often used cooked as an article of food and fried with brinjal to which thev 
impart a mild bitter taste. Also made into a curry with other vegetables^ 
I hey are believed to have alterative properties ” {Civil Surgeon D. Basu 
harxdpore, Bengal). “ A decoction of the bark is useful in fever and dur¬ 
ing convalescence; the leaves in fomentations for sprains and glandular 
swelling; the oil in rheumatism. All are highly antiseptic ” (Civil 
geon G C. Ross Delhi, Panjab). - The IeaW-fried?powdered ^nfxed 
With ghi and made into an ointment—form a very efficacious application 
A and sinuses ” (Assistant Surgeon T. N. Chose, Meerut) 

A milky fluid which runs from some of the old trees is considered an 
alterative tonic {Civil Surgeon B. Gray, Lahore). “In 1872 (at BhuH 

L'm^Wk cases of ague among sepoys with decoction of 

ntm bark . they recovered and returned to duty; but the proportion 
Df readmissions among them was very discourap'incr ** ^ 

H. Derathan, M.D,,Lr.C.P.. Lonl^A^ZaJ^^f. 

seeds .s a good application m cases of ulcer and excoriation of the scalp- 

ntT/T Surgeon 7 Anderson. M.B.Xj- 

nor, N‘W. Provinces). Extensively usecf in the form of poultices to 
abscesses, carbuncles, and boils. Taken by natives as an anti-scorbutic ” 

7 - tdcConaghey, M.D., Shajehanpore). “ I have used 
the bark as an antiperiodic, but not with satisfactory results. Poultices of 

indolent ulcers ” {Surgeon G. G. Ward, eth N 
L. /., Mhovi). Native travellers, whenever possible, sleep under the ntm 

The^eaf ash mixed 
external application to p^soriasis” {J. Parker 
Commtsstoner, Poona). “(1) Decoction of Ntm is a 
valuable tonic and alterative, and is very useful in chronic fevers during 
convalescence from febrile complaints, and in cutaneous eruption. ’ (2) As 
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a wash for unhealthy sores, it acts as an alterative and antiseptic, (3) A 
mixture of the bruised leaves with turmeric is rubbed over the body during 
the desquamative stages of eruptive diseases, such as small-pox. It has¬ 
tens the separations of the crusts, probably acting as an antiseptic, and 
promoting the healing of sores. (4! A poultice of the leaves is very use¬ 
ful to hasten suppuration or to disperse inflammation. (5) The leaves are 
occasionally used with brinjal or other vegetables, and act as an anthelmin¬ 
tic. (6) The expressed oil of the seed I tried in convict lepers for four 
years in the Bankura Jail. It was used in the form of a bath. In almost 
all the cases great relief was obtained. The results were as follows :—(/i) 
In anaesthetic cases, great improvement followed in sensation and the 
eruption diminished. In some cases the improvement was so great that 
they could not be distinguished from healthy men. With hard work or 
any other debilitating cause, there was, however, a return of the original 
symptoms.' (i) In tubercular cases, both thickening and ulceration became 
less, and in some cases entirely disappeared, (c) In the mixed form the 
effects were no less marked. I tried both this and Garjan oil, and I con¬ 
sider mm oil the better of the two. The results were noted in my an¬ 
nual medical reports of the Bankura Jail for the years 1879 to 1881 ” 
{Surgeon R. L. Dutt^ M /)., Pubna). 

Food and Fodder.—The leaves are cooked wiih other vegetables in 
the form of a curry, or are simply parched and eaten. They impart a 
bitter taste to the food, but this seems to be liked by Natives. They are 
also used for cattle fodder. Lisboa states that the small sweet pulp of 
the FRUIT is eaten in the Bombay Presidency, especially in times of scarcity. 
The TODDY obtained from the tree has already been described 

Structure of the Wood.—Sapwood grey, heart-wood red, very hard, beau¬ 
tifully mottled, weight from 45 to 53!) per cubic foot, transverse strength 
of bar a'xi’xi" from 550 to 7201!) {Gamble). It is strong, clean¬ 
grained, and resists the attacks of worms. It is much used for the construc¬ 
tion of carts, for making agricultural implements, and, in South India, for 
furniture. Owing to its sanctity and durability, it is largely employed by 
the Hindus to make idols. A contributor, forv'arding specimens to the 
Agri.-Horticultural Society of India in 1861, wrote :—“ I can almost confi¬ 
dently state that it resists the action of atmosphere infinitely better than 
^ toon’OT * sisui whilst in point of value the nim can be procured at one- 
third less the rate than the latter He recommendea it for carpentry 
work, and thought it admirably suited for door panels, rails, sash fram^i 
and furniture. It has also been highly recommended for making trunks 
and chests, which withstand the attacks of white-ants, and are said also to 
render the contents proof against the ravages of other insects. 

Domestic, Sacred, and Agricultural Uses.—As already stated, the twios 
are largely used as tooth-cleaners, and the oil is employ^ for burning. 
The SEEDS and the oil obtained from them are used as applications to e 
hair by the women of Sind, both on account of their odour, and also o 
kill vermin. (Cow/, with Detergents, Vol. III., 84-92.) The leaves are 
largely used to protect clothes, books, papers, &c., from the ravages 
insects, but are inferior to camphor for this purpose, and require to 
frequently renewed.* The nim is extensively planted as an avenue tree 
which it Is excellently adapted. The leaves and twigs are used for nianure 
and the oil-cake, as already stated, is considerably employed lOr 
same purpose in the planting districts of Southern India. 

The tree is held sacred by the Hindus and takes part in many ot tneir 
ceremonies. It is believed that when nectar was being taken to heaven 

from the world below for the use of the gods, a few drops fell on 

Hence, on New Year’s Day oi Shahalivan shak, Hindus eat its leaves m 
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the hope that they will thereby acquire freedom from disease {Lishoa) 
Buchanan, in his Journey through Mysore^ relates that, “once in two or 
three years the Coramds of a village make a collection among themselves, 
and purchase a brass pot, in which they put five branches of Melia Azadi- 
rachta and a cocoanut. This is covered with flowers and sprinkled with 
sandal-wood water. It is kept in a small temporary shed for three days, 
during which time the people feast and drink, sacrificing Iambs and fowls to 
Marima, the daughter of Siva ; at the end of the three days they throw the 
pot into the water.** In a passage in the Statistics of Dinajpur^ the same 
author states that the leaves are much used by holy men to help them 
to resist the allurements of beauty. The authors of the Pharmacogra- 

commenting on the former passage, write:—“ This practice 
IS known in other parts of India as Ghatdsthd^any and is considered to 
avert ill-luck and disease.** Amongst certain castes the leaves of the nim 
are placed in the mouth as an emblem of grief on returning from funerals. 
Hove, in hisToMr iti Bombayy writes, “The Gentoors worship this tree, 
and their barren women invoke and perform the same ceremonies round 
it every morning as they usually do in the other Fergunnahs about the 
Ficus religiosa.’* 

Melia Azedarach, Linn.; FI Br. Ind.y /., ; Eighty Ic.y i, i6o. 

The Persian Lilac; Bead Tree. 

Syn. —Melia sempervirens, Su. ; M. Bokayun, Royle. 

Dreky bakain, bakiiyan, betain, (Uikna, bakarja, rnaha-ntnb, Hind. ; 
Ghordnim, maha-nim, Beno. j (Jara nim, Kol. j Thamaga, Assam: 
Bakaxnu, N^PAl; Bukain, N.-W. P. ; Chein, kachen, bakain, dhdk, 
drek, jek, sccd^habtulbdn, Pn.f akyunay Pxjshtv ; Bakayun. drek, 
biND; iWo//a Lxmbo, malla nim, muhli, C. P.; Conri-nim,'gouli-nim, 
yEC.' Nimby maho.'limbo, drek,bakavan,Tvilayatt nim, Bomb.; Limbara 
bakana-nimby wilayati-nimb, Mar.; Bakan limbodn, Guz • Malai 
yembu, malai-veppam, 'I'am.; Taraka v^f>a, makanim, konda-veba\ 
1 KL. J Df'Vu^ chtk bcvUp kadhevifiii mara^ bettada-^bevino^ Kan ; Afullay 
vaempu, Malay.; Ta-ma-ka, ka-ma-kay Bukm.; Maha-nimba, lunu‘ 

Sing. ; Mahdnimtay himadruma, parvata-nimbd-vrikshaha 
o.^NS.; Hab-lil*banf * 

References.--^0^5., Orient., 1 ., 954;Ro.xb.y FI. Ind., Ed. C.B.C., 
Sbg : Brandts, For : Kurif, Fur. FI. Burnt., /., 2,2 ; Bed dome, FI. 

S 1 Iv.yt. 14 ; Gamble, Man. f imh., 70; Dale. <&* Gibs., Bomb. FI., Suib' 
^5 / PI 33 ; Mason, Burma and Its People 411 7-8 Sir 

>84: Phor,n. Ind.. JS; Ainje. M^u^Ind.X 
4 bo :0 Shaughnessy, Beng. Di^pens., Moudeen Sheriff. Supp Pharm 

^Hindus^ ‘ 97 ; V. C. Dutt, Mat. Med. 

fiindus, fON ; Sakharam Arjun, Cat. Bomb. Drugs, 2K ■ Murrav PI Fr 

Sind., 8s ; Bidie, Cat. Raw Pr., f arts roS ;* Dyntock Mat 

Hooper, Phnrmacog'. 

Gnl\ xxy.. Bomb. 


Heugal Orissa, IJ , lOo; Bombay, Xlll., 26; XV., 72 • XVII 21 • 

■' ^"•'Lr.4; Seklkot. 

rLU • ^^dhiuna, to ; Mysore and Coorg, /. « eg . 

Ind an Forester, II., 171, 291,292,; IK., 21, 2oo ■ V. 18! ■ 

yil-, 222, 2S0 ; Vll/., JS ; I.X.ySib; XI., 269, 272 290 • Xl'l 37 axI 
55 ?. App. 27; XIII., 69, ,20; X 7 V., 39j. 

Habitat.—A tree which attains a height of 40 leet, and has a short erect 

Tu—*l‘* commonly cultivated in India, but is wild in 

the Sub-liimalayan tract at altitudes of from 2,000 to 3,000 feet It was 
probably introduced into Southern India by the MuhamiLdatis ‘ 
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Gum. The Persian Lilac yields a brownish adhesive gum similar to 
that of the and not unlike that of the wood-apple, Feronia elephaatum, 
in appearance. It is apparently not used to any extent. 

Dye.—Bidie includes the leaves of this plant amongst his dye mate¬ 
rials, and states that they contain green colouring matter and an astringent 
principle. The writer can find no record, however, of these being taken 
advantage of either in dyeing or tanning in any other part of India. 

Oil.—A fixed oil is extracted from the seeds, which, according to' 
Birdv^/ood, is similar to that of the nim. It appears to be little known or 
used. 

Medicine.—Hindu writers on Materia Medica seem to have almost 
entirely neglected the Persian Lilac in favour of their own nim. It has, 
however, long been used by the Arabs and Persians, who brought a know¬ 
ledge of its virtues with them into India. They consider the root-bark, 
fruit, flowers, and leaves to be hot and dry, and to have deobstruent, resol¬ 
vent, and alexipharmic properties. Thus, “ the flowers and leaves are 
applied as a poultice to relieve nervous headaches. The juice of the 
leaves, administered internally, is said to be anthelmintic, antilithic, diu¬ 
retic, and emmenagogue, and is thought to relieve cold swellings, and 
expel the humours which give rise to them {Dymock). In America a 
decoction of the leaves has been employed in hysteria, and is believed to 
be astringent and stomachic. The leaves and bark are used internally and 
externally in leprosy and scrofula, while a poultice of the flowers is believed 
to have vermicide properties and to be a valuable remedy in eruptive 
skin diseases. The fruit has poisonous properties, but is used in leprosy 
and scrofula, and is worn as a necklace to avert contagion. In the Panj^b 
the SEEDS are prescribed in rheumatism, and in K^ngra they are pounded 
and mixed with apricots as an external application for the same disease. 
In Bombay strings of the seeds are suspended over doors and verandahs 
during the prevalence of epidemics to avert the disease The oil is 
possess similar properties to that of the nim, and according to Ainslie this 
species also yields a similar toddy. Emerson states that the gum is used 

as a remedy for splenic enlargement. 

Several parts of the Persian Lilac are considerably employed in America. 
Thus, “ the root bark has obtained a place in the secondary list of the 
United States Pharmacopoeia as an anthelmintic. It has a bitter nauseous 
taste, and yields its virtues to boiling water. It is administered ^ ® 
form of decoction (4 ozs. of the fresh bark to two pints of water, boiled o 
one pint), of w'hich the dose for a child is a table spoonful every third hour, 
until it sensibly affects the bowels or stomach, or a dose 
every morning and evening for several days and then be followed V 
cathartic ” Pharmacop. Ind.'). Moodeeh Sheriff states that, after 
trial of the above preparation, he has arrived at the conclusion that i 

root-bark is vermifuge at all, it is very w^kly so.** , • j u in 

Other preparations have been used in America. The dn^ berri 
whisky have been employed against ascarides, tape-worm, and 
diseases, and the pulp of the berries stewed in lard has been use 

success against 

^ * 11 I c ^ 51 1 d 

bark have been recommended, the latter containing vanilla 
to wholly disguise the bitter and disagreeable taste of the ug 

of Pharmacy (1875), J 75 )- A writer on the ending,’ 

states that, when prepared in March br Apnl while the ®®,P 
unpleasant effects have been observed, such as stupor, ... |_jury 

pupil, &c., which symptoms, however, pass off without '"\he 

to t^he system. There appears little doubt that if given in '^rge doses t 
bark, leaves, and fruits are all toxic, producing narcotism followe y 
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death. Dr. Burton Brown {Panjdb PoisonsS records a case in which a 
European ^rl ate the berries, became insensible and died. Descourtllz 
says that six to eight seeds cause nausea, spasm, and choleraic symptoms, 
sometimes foUoi*ed by death. 

Chemical Composition. —Mr. Jacobs subjected the bark to a caretul 
analysis and found the inner bark or liber to be extremely bitter, devoid 
of astringency, and "not to give any indication of the presence of tannin. 
The outer bark, on the other hand, he describes as very astringent, and as 
giving abundant precipitates with gelatin and ferric chloride. The active 
principle was found to be a light yellow, non<rystalline bitter resinous sub¬ 
stance without alkaloidal properties. He sums up as follows:— 

(i) The activity of the bark resides in the liber (or inner barky, and 
this alone should be employed. (2) The active principle is a 
yellowish-white resin. (3) The drug is one of the best anthelmin¬ 
tics, and a fluid extract, prepared with diluted alcohol, or a tinc¬ 
ture, would be a valuable preparation that would seem to deserve 
a place in the Pharmacopoeia \^Year~Book of Pharm. {1880)^ 2o6\ 
From these results it would seem that the inner bark is a medicine 
worthy of more extended trial than it has yet received in India. 

Fodder.—According to Aitchison the fruit (poisonous to man) is 
greedily eaten by goats and sheep. 

Structure of the Wood.—Sapwood, yellowish-white, heartwooa, soft, 
red, weight from 30 to 4.oft> per cubic foot. It is very handsomely marked 
and polishes well. According to Beddome, Brandis, and Kurz it warps 
and splits easily, but Gamble writes : ** Our specimens split only very slight¬ 
ly, and we are inclined to think it is better than it has been supposed to 
be.’* It is said to be used in Bengal, like that of the nim, for making 
idols, but is generally employed for making furniture. 

Domestic.—The stone from the fruit is used all over India as a bead, 
being perforated and strung iiMo necklaces, rosaries, and long strings. 
As already stated, it is supposed to act as a charm against disease {see 
Beads, Vol. I., 432). In America the leaves and fruit are employed, 
like those of the nim in India, as a preservative against the attacks of in¬ 
sects. Thus a decoction of the berries is sprinkled on plants to prevent 
the depredations of grubs, and the leaves and berries are used to preserve 
dried fruit and clothing from the attacks of insects. 

Melia dubia, Cav.; Ft. Br. Ind.^ I ^ $4$, 

Syn. —M.composita, Willd. ; M. superba and M. robusta, Roxh.; M. 
AUSTRALASICA, Adr. Juss. ; M ARGENTEA, Herb. Ham. 

Vem.— Dingkurlongt Assam; Lapshi, Nepal; Eiaurfltmharrafnimharra, 
the fruits-io/a khajur, kurru khajur^ B MB. ; Kariaput, nimbara. Mar. ; 
Kadu khajurt Mallayvembu. Tam.; Bivu letta'bevUy kdd-bevu, 

karibevin, ara-bevu^ Kan. ; Limimidella, SlNG. 

References.— Roxh., FI. Ind., Kd. C.B.C., 369; Brandis, For. FI., 69; 
Beddome, FI. Sylv., t. 121 Thwaites, Fn. Ceylon PL, 59 / Dale. & 
Gibs., Bomb. Ft., 36 j Dymock, Mat. Med. W. Ind . .2ud Ed., 173; 
Pharmacogruphia Indica, 332 ; Year-Book Pharm., tfiyfi, 28S; Drury, 
V. PL, 292; Lisboa, U, PL Bomb., 42 ; Ind. Forester, VIII, 29 ; X., 3 , 
33 , 

Habitat. —A large, handsome, deciduous tree, met with in the Eastern 
Himalaya, South India, Ceylon, and Burma. 

Medicine. —Dymock describes the fruit in his Materia Median of 
Western India as follows;—“The pulp of the fruit has a bitter nauseous 
taste. It is a favourite remedy amongst the labouring classes for colic, 
half a fruit being the dose for an adult. It appears to have hardly any 
purgative properties, but is said toVelieve the pain most effectually. In the 
Concan the juice of the green fruit with a third of its weight of sulphur and 
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an equal quantity of curds heated together in a copper pot is used as an 
application \o scabies and to sores infested with maggots.** The dried fruit 
is supposed to be the Arangaka of Sanskrit writers. 

Chemical Composition.—** The bitter principle of the fruit is a white 
crystallizable glucoside soluble in ether, alcohol, and water; itisprecipitable 
from its aqueous solution by tannin and alkaloidal reagents, but not by 
plumbic acetate, and it has a slight acid reaction. Sulphuric acid dissolves 
It with a deepening of colour discharged on the addition of water. Boiled 
with diluted hydrochloric acid, it is decomposed in less than half an hour 
into glucose and a colouring matter. Petroleum ether removes a fatty 
oil of nauseous property, and ether dissolves a tasteless wax of greenisn 
colour soluble in boiling alcohol and only slightly in petroleum ether; 
besides these constituents, malic acid, glucose, mucilage, and pectin occur 
in the fruit.** {Phar. Itid.) 

Trade. —Dymock states that the fruit is sold in the bazArs of South 
Western India for R1-4 per Ib. 

Structure of the Wood.— Sapwood grey, heartwood reddish-white, soft, 
light, weighing only from 23 to 261b per cubic foot, cedar-like, not easily 
attacked by white-ants, but not so strong and durable as that of the tiim. 
It is often used by planters for building purposes, and in Ceylon is employ¬ 
ed for ceilings, and oui-riggers of boats. It has also been recommended 
for tea boxes and similar purposes. 

Domestic, &c. —Beddome recommends the tree highly for avenue 
purposes, on account of its handsome appearance and rapid growth from 
seedlings. 



MHLILOTUS, //m. ; Cen. PL^ J,y 48’^. 

A genus of annual or biennial herbs, which comprises about twelve species, 
spread through tl»e temperate regions of the Old World. Ol these, three are 
natives of India. 
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Melilotus officinalis, Willd. ,- Ft. Br. Ind., IL, 89; Legl-minos^. 

Syn. — M. MACKORHiZA, Prrs.; M. ALTissifh.., Thuill. noto/Wall.’, TrI 
folium ofmcjnale, Willd. 

Vern.— Aspurk , Hi.nd. ; BaU ‘ t>iringt Beng.; PerS. 

References.— FI. Ind., Ed. C.B.C., 5^'^/ O'Shaughnessy, 
Dispens.r 292; Dymock, Mit. Med. W. Ind., 2nd Ed., 211 ; 
of Pharm., 1877, 295 ; Atkinson, Him. Dist., 3 o 8 ; Birdwood, Bomb. 
Prod., 29 ;Smith, Die., 271 ; Gazetteer, N. , 

Habitat. —A tall, robust herb, wild in Nubra and l.adak, at altitudes o 
10,000 to 13,000 feet; cultivated here and there in India. ^ 

Medicine. — This is considered by some to be the of Dios- 

corides, by others M. hamosa, a Persian species, is believed to have 

been that drug. Both possess a marked odour of coumarin. That ‘sub¬ 
stance maybe extracted from either species, as well as from the Tonka bean, 
and from Asperula odoraU, Liatris odoratissima, and Galium 

triflorum, ilich.,hy exhaustion with ether, when the coumarin crystallisesout. 
The substance is then purified by repeated crystallisation with alcohol It 
is also now manufactured synthetically from salicylol and salicylic aldehyde. 
Coumarin is almost insoluble in cold water, but readily soluble in not 
dilute acids and alcohol, has an agreeable aromatic odour, a buiyimg 
taste, and the vapour acts strongly on the brain. When administered 
internally to dogs in doses of 7 to 10 grains, it produces great and 
depression, and in man, doses of 30 to60 grains occasion nausea, giddiness, 
depression, vomiting, and drowsiness. It is now chiefly employed m tne 
proportion of i to 5^ to disguise the odour of iodoform, but has been 
recommended as a styptic, and in the form of an oilv 
an external remedy for bruises. By Arabian wrUers M. hamosa is held 
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MELOCHIA ' 

corchorifolia. 


high esteem as a remedy in a great variety of disorders j it is considered 
to be suppurative and slightly astringent, and is much used as a plaster to 
dispel humours and cold swellings. It is described in all Muhammadan 
works as IkliUeUmalik {DymockY 

M. officinalis was considered by the Greeks, and is still supposed in 
parts of India, to possess similar properties, but it has little therapeutic 
value, and is not now employed in European medicine. 

Fodder.—In Europe and Western Asia the plant is cultivated as a 
food for cattle. 

Melilotus parviflora, Desf.; FI. Br. Ind., II., 8g. 

Syn.—M. INDICA, All.; M. minima, Roth.; Tkifolium indicum, Linn. 

Vem.— Banmethi, Hind., Bbng.; Sinji, Pb.; Zir, Sind; Vana methikd. 

Sans. 

References.— FI. Ind., Ed. C.B.C., sS 8 ; Stewart, Pb. PI., 72: U. C. 

Dutt, Mat. Med. Hind., 322; Murray, PI. & Drugs of Sind, it2; 

Atkinson, Him. Dist., 3 o 8 ; Caeetteer, N.~W. P., Tv., Ixx; Indian 

Forester, XII., App., // ; Kill., 6g. 

Habitat.—A slender herb met with in the Bombay Presidency, Bengal, 
North-West Provinces, and the Panjdb. Cultivated, or found as a cold 
season weed of cultivation. 

Medicine.—The selds like those of M. officinalis are supposed to be 
useful in bowel-complaints, especially infantile diarrhcea, given as gruel. 
Like most of the other species of this genus it contains coumarin. 

Fodder.—See Vol. HI., 416. 

MELOCANNA, Trin. { Gen, PL. III., 1214. 

A genus of bamboo ot the sut>-tribe MblocannB/G (see I., 370-389). 

[Gramine^. 

Melocanna bambusoides, Trin./ Kurz. For. FI. Burm., II., $6g ; 

—Bambusa baccifbra, Roxb. 

Vern.— Muli, metunga, bish, Beng.; Kayoung-wa, Magh. 

References.—/?0ArA., FI. Ind., Ed. C.B.C., 3 os; Gamble, Man. Ina. 

Ttmh., 429. 

Habitat.—A tall bamboo with stems from 50 to 70 feet long and from 12 
^ 13 inches in girth, found in Eastern Bengal, Chittagong, Arracan, and 
1 enasserim. It is the common gregarious bamboo of the Chittagong hills. 

Food.—The fruit is large, pear-shaped, 3 to 5 inches long; edible. 

Structure of the Wood.—(Jf good quality, durable, straight, with 
straight knots; vcr> largely cut and exported for house-building, mat-mak- 
in^g and other purposes {Gamble), For an account of the general uses of 
the bamboo, see Vol. 1 ., 378-389. 

Domestic.---** It yields more or less iabashtr of a siliceous crystallisation ; 
soiTietimes it is said the cavity between the joints is nearly filled with this' 
which the people call chuna, lime” {Roxb.). See Vol. I., 383. 
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MELOCHIA, Linn./ Gen. PI. /., 223. 

Melochia corchorifolia, Lmn. ; FL Br, Ind,, 3*14/ Sterculiace* 

Syn.—M. TRUNCATA, Willd.; M.supina, ; M. AFFINIS. Wall -M 

PAUCIFLORA, Wall.; M. CONCATENATA, Wall.; RIEDLRIA CORCHORI 

W. & A..- R. SUPINA, DC.; R cSnCaI 
ENATA, DC.;SiDA CUNEIFOLIA, VlSEN IA CORCHORIFOLIA Sprene 

Vem. — Tikuokra, Beng.; Thuiak' arak', Santal 

Thwaites, En. Ccyfor 

Pl.,30; Dale. & Gibs., Bomb. Ft , 24; Campbell, Ec. Prod , Chutit 
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Nagpur^ ^822: Atkinson^ Him. Dtst.^ 3 o 6 ; Gazetteers P., /K., 

Ixix. ; Bomb. XV.y 428. 

Habitat.—An erect branching herb or under-shrub, generally distribut¬ 
ed throughout the hotter parts o? India, from Kumaon, where it reaches an 
altitude of 4,000 feet, to Sikkim, Malacca, and Ceylon. 

Fibre.—The stems yield a fibre {Campbell). 

Food.—The Rev. Mr. Campbell states that the leaves are eaten as a 
vegetable by the Santals of Chutia Nagpur. 

Melochia velutina, Beddome ,* FL Br. Ind. /., ; Wighi^ Ic., t. jog. 

Syn.— ViSEK’IA UMBELLATA, Wight; V. TOMENTOSA, Miq.\ RlEDLEIA 
TIL1.EFOLIA, Z>C. ; GLOSSOSPERMUM VELUTINUM, Wall. 

Vern. —Meihuriy Bomb.; Al-abadoy And. 

References. — Kurz, For. FI. Burma, I4g ; Beddome. FI. Syh., Anal. 
Gen., t, Syf- 3 i Gamble, Man. Timb., 45; Dale. 6f Gibs, Bomb. FL, 24; 
Lisboa, 6 . PI. Bomb., 25; Gazetteer, N.~W. P., IV., Ixix. 

Habitat.—A shrub or small tree of the Andaman Islands, Burma, and 
the Malay Archipelago, widely distributed through the hotter parts of 
India from the North-vVest Provinces to the Konkan and Burma. 

Fibre.—A strong fibre, called in the Andamans is prepared 

from the bark. From this a stout cord is manufactured which is woven 
into the turtle-net of the Andaman Islands, known as yoto-Upinga-da. 

Structure of the Wood.—Whitish, very light, even-grained, soft, 
silvery glossy ; good for nothing except perhaps the construction of child¬ 
ren’s toys {Kurz). 

MELODINUS, Forsl. ; Gen. PL, II., 694. 

' Melodinus monog:ynus, Roxh.; FL Br. Ind., III., 629; Wight, 

I Ic., i. 242 {Excl. fig. of fruit) 394: Apocynace^. 

Syn, — Echaltium pi«‘''idium, ight {Excl. fig. of fruit) pis* 

CIDIUM, Roxh. {Exci. descr. ofjruit). 

Vern.— Sadul kou, echalat, Sylhet and Khasia. 

References.— FI. Ind., Ed. C'.B.C., 244, 259; Royle, Fibr. PL, 3 oSt 

Habitat.—A tall, milky climber, of the Sikkim Himalaya, Assam, 
Sylhet, and the Khdsia mountains, ascending to altitudes of 4,000 feet. 

Fibre.—The bark contains a quantity of fibrous matter, which the 
natives of Sylhet substitute for hemp. Roxburgh, while steeping some of 
the young shoots in a fish pond in order to accelerate the removal of the bark 
and to clean the fibre, found that many if not all the fish were killed, hence 
the name Nerium piscidium. Like the fibre of many other apocynaceous 
plants, this is long and tough. 

Food.—“ The fruit is eaten by the natives of Sylhet; the taste 
firm pulp in which the seeds are immersed is sweet and agreeable 
(Ro'xb.), 

Meloe trianthema ; Coleoptera : see Vol. IV.. 471, also MyUbris, 

p. 309. 

MEMECYLON, Linn.; Gen. PL, L, 773. 

Memecylon edule, Roxh., Ft. Br. Ind., II., 363; Melastomacea. 

The Iron Wood Tree. . . , 

The following twelve varieties are included, in the Flora of Bnttsn 
India, under this species 

Var. I, typica,—M. e.^\}\JE.,Rox6. ; M. edule var. a, Thwaites, Enum.g^ 

M. UMBBLLATUM, Burm. ; M. TINCTORIUM, Keen., Wight, IlL,t. 93 i 
M. GLOBIFERUM, WcUL, Cat., 4108. 
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Var. 2, ramiflora» — M. edule, Lamk.; M. sessile, WaU,^ not M. rami- 
FLORUM, Griff. 

Var. 3, capitellata,—M. capitellatum, Linn. 

Var. 4, ovata, —M. OVATUM, 5 m. ; M. edule- par. y, Th-waite$} M. tinc- 
TORIUM var. / 3 , W. & A. 

Var. 5, Ixta,—M. capitellatum, Thwaites. 

Var. 6 , rubro-c®rulea, Sp. in Thwaites, Enum. Cey. PL 

Var. 7, cuneata, Sp. in Thwaites, Enum. 

Var. 8, leucantha, Sp. in Thwaites, Enum. 

Var. 9, scutellatat-^M. myrtipolium. Wall.; M, odtusum, Wall.,- 
M. PUNCTATUM, Presl. ! M. scutellatum, Naud. 

Var. 10, Thwaitesii, —M. UMBBLLATUM, Thwaites, not of Burmann. 

Var. n, Rottleriana. 

Var. 12, molesta. 

For a description of the botanical characters of these varieties, ilie 
reader is referred to the Flora of British India. 

Vern.— i^n/an, anjana, ydlki, karpa, Bomb.j Limha, Mar.; Cashu- 
maram, kdsd, casan-elai, TaM.'; Alii, alii topalu, alli-aku, 'I el. ; Limb- 
toli, K.Kii.i^Kanyavuh, Malay.; Myen'Phee'te’nyet, iMvhia, ; Kaiun, 
dcedi kaha, wellidiaha. Sing.; Pidanig, And. 

References.— FI. Ind., Ed. C B.C., 32^! Kura, For. FI. Bumu. 

2 -Si 6 ; Beddome, FI. Sylv.,t. 206 • Gamble, Man. Tinib., iy8; I'hwaitest 
En. Ceyl, PL, no, nr, n2; Dais. & Gibs., Bomb. FL, ^3; Mason, 
Burma and Its People, 41 ; Sir W. Elliot, FL.Andh., t 3 ; Thesaurus, 
Zey., t. 31 • Bidie, Cat. Raw Pr., Paris hxh.,S 3 ,112 ; Dymock, Mat. Med- 
W. Ind., 2nd Ed., 32s • Birdwood, Bomb. Prod., 2</S, 33 / ; Drury, V. Pl^ 
Ind., 2go; Useful PL comb. {.Vol. XXV., Bomb. Cae.), is^, 243 • Liotard, 
Dyes, App, IJ.; Moore, Man., Trichinopoly, 78; Gribble, Man , Cuddapah, 
263; Casetteers: — Bombay, XV., 7 i, 4^4: XVII., ly, 2$; Burma, 1., 
137: Mysore and Coorg, I., 437, 451 ; Indian Agriculturist, May 18th, 
tSBg; Indian Forester. III., 202; X., 3 i ; XII., 3 i 3 - 

Habitat.—An exceedingly corhmon plant, met with in the East and South 
of India and in Ceylon, Tenasserim, and the Andaman Islands, Mr. C. B. 
Clarke in the Flora of British India states that the first three varieties 
run completely together, while var. 4 recedes further from the type, and the 
remaining varieties are called species by most authors. The economic 
information given below has been chiefly recorded under the species cor¬ 
responding to var. I. typica. 

^y®*““The LEAVES are employed in South India for dyeing a “ delicate 
yellow lake.’* In conjunction with mvrobolans and sappan wood, llicv 


produce a deep red tinge much used for dyeing grass mats, and also good 
for cloth. Samples experimented with by Mr. Wardle gave “a yellow 
colour to wool, eri silk, and bleached Indian tosar with a tin mordant, 
wool being dyed the deepest colour.” Mr. Wardle writes : ” They possess 
scarcely any tannin ; on tasar silk without a mordant, they give a nice 
hght brown colour. There is a pretty yellow tinge on the cri 
silk. In another passage he adds : ” This dye-stuff produces good light 
colours, but would not be of much use in the dye-house, owing to the very 
sm^ amount of colouring matter it contains.” 

The FLOWERS areemployed by Native dyers as an adjunct tocA/iy root, 
bringing out the colour, in preference to alum. By themselves they 

produce an evanescent yellow. 

Medicine.—The leaves are supposed by the Natives to be cooling and 
astringent, but though occasionally given internally in leucorrhcca and 

they are chiefly employed as a lotion in cases of conjunctivitis. 
** They should be bruised in a mortar and infused with boiling water. 
Dr. Peters found them in use in Belgaum, as a remedy of considerable 
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reputation, for gonorrhffia. In the Konkan the bark with equal proportions 

of cocoanut kernel, ajwan seeds, yellow zedoary and black pepper, is 

povydered ^d tied up in a cloth for fomentation or applied as a Up to 
hrxxxsts ** {Dymock). ^ 

Food. Ihe plant flowers in the beginning of the hot weather, and 

produces astringent, pulpy berries, which, when ripe, are eaten by the 
Natives.' ^ ^ 

Structure of the Wood,—Hard, close-grained, durable, and valuable 
for many purposes, but difficult to work, Beddome suggests that it might 
be employed as a substitute for box. 

Dom^Uc. The shrub is very handsome when covered with its dense 

b oom of blue flowers, and is well worth cultivation as an ornamental 
plant. 


MemonaliS) Ham., see Poozolzla, Gauz.; Urticace^. ; Vol. Vl., Pt. !• 

MENTHA, Linn,; Gen. PI., II., T1S2. 

A genus of strongly scented, perennial herbs, which comprises about 25 
species^ natives of tne North lemperate regions. Of these only two arc 
nativescn inaia> but Mveral of the other mints occur in Indian gardens^ and as 
escapes from cultivation are met with on roadsides near water. 

Mentha arvensis, Linn.; FI. Br. Ind., IV., 648. Labiat-k. 

The Marsh Mint. 

j^aaica, —M. javanica, Blume ; M. sativa, Roxb.; M. arvbn- 
sis, Thwaites. 

Vem.~P«<f*naA, Hind.; Pddina, Meug.i Pfudnah. Sind; Pudinah, 
Bomb,; Pudind, Mar,; Pudina, Guz.; Pudind, uech-.chak’‘kirai,'\ fin .\ 
Pudlnd, iga^engilukdra, Tbl.; Chetni-maragu, Kan.; PHtiyineh 
LAY.; Bkudtna, Burm.; Odu~talan. SiNO.; Naanaaul-hind, naandtS’ 
hindi, hahaqulhind,f6danaje‘kind(,f6tanaje‘hindi, Arab.; Pudinah, 
Pers. 

References.— Roxb., FI. Ind., Ed. C.B.C., 4^; Thwaites, En. Ceylon, 
PL, 239; Ainslie, Mat. Ind., /., 241; CTShaughnessy, Beng. Disfen., 
4891 Dymock, Mat. Med. W. Ind., 2nd Ed., $10; S. Arjurt, Bomb. 
Drugs, loi ; K. L. Dey, Indig. Drugs of Ind., 72 ; Atkinson, Him Dxsts., 
3 iS; Lisboa, V. PI. Bomb., 168 iBirdwood, Bomh, Pr.,\64, 194, 224 ! tier) 
Off. Guide to ihe Mus. of Sc. Bot., 10$. 

Habitat.herb of the Western Himalaya, found in Kashmir at 
altitudes of 5,000 to 10.000 feet. Sir J. D. Hookerin the Flora of Briti^ 
India remarks of var. javanica : “ I suspect this is introduced and is M; 
sativa, L., to which Boissier refers as a synonym to M. arvensisi L* 

It is fretjuent in the gardens of Europeans in India, where it grows freely 

and easily. , 

Oil.—Like most of the other species of this genus, M. arvensis ana us 
variety yield an essentiaf oil similar to that of peppermint, but inferior to i 

in aroma and quality. , . 

Medicine.— The dried plant is refrigerant, stomachic, diuretic, and so 

mulant. It is used by the natives as a rem^y for jaundice, ^ 

quently given to stop vomiting. The scent of the fresh herb is saia t 
neve fainting. Ainslie states that this mint is placed by the 
Persians amongst their malittifdt (attenuentia). Fleming observe 
it fully possesses the aromatic flavour, as well as the stomachic, antisp 
modic and emmenagogue virtues common to most species of uie genus. 
Special Opinions —§ “ Cooling and stomachic. Juice of fr«h leaves 

also applied to relieve headache” {Assistant Surgeon S> C. 9 .• ft 
Chanda, Central Provinces). “Useful as a stimulant and carminative 

{Assistant Surgeon Nehai Sing, Saharanpore). A dec^i „ , ■ • 

leaves is used for stopping vomiting and nausea. {Surgeon A.C.tn j 
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Noakhally) “The cold infusion of the plant is a good carminative for 
infants*’ {Assistant Surgeon N. L- Ghosey Bankipore). 

Food. —The lraves are eaten, and a chatni prepared, from the fresh 
herb is in use all over Bengal. 

Domestic.— The dried plant powdered is used as a dentifrice. 

Mentha piperita Linn»\ D,C. Prodr.^ XII,, i6g. 

Peppermint, 

References. — Ainslie, Mat. Ind., 242; Flick. & Hanb. Pharmacog., 
481; S. Arjun, Bomb. Drugs, 204; Year Book Pharm., /<? 75 , 2 / 7 ; /'?7P, 
467 ; Lisboa, U. PI. Bomb., 16S; Birdwood, Bomb. Pr., 224; Piesse, 
Perfumery, J79: Smith, Die., J/p; Gaa., Mysore and Coorg, /., 64; 
Rep. on the Nilghiri Bot. Gardens, 1S80S1, para. 55; i$8i’82, 49 and 

S6i 188283*54* 

Habitat.—An erect, usually glabrous perennial,found cultivated and spon¬ 
taneous in most temperate regions of Europe, Asia, and North America. Its 
origin is very doubtful, indeed it is problematical whether it occurs truly wild 
any where at the present day. In the opinion of Bentham it is possibly a 
mere variety of M. hir8Uta,Xtn/2., with which it is connected by numerous in¬ 
termediate forms. It is cultivated on a large scale in England, France, Ger¬ 
many, and North America on account of its oil, and is grown to a small 
extent in India for culinary purposes. Experiments have been made with a 
certain amount of success in growing the plant at the Nilghiri Gardens for 
the purpose of obtaining the oil for the Medical Stores. In 1880-81 a 
good crop was produced which yielded a small q^uantity of oil of excellent 
quali^. In 1881-82, the oil was extracted at the (hardens and forwarded to 
the Medical Stores, where, however, it was unfavourably reported on. In 
1882-83 the crop was a failure. 

Oil.—The HERB yields a volatile strongly aromatic oil, obtained by sun¬ 
drying cuttings of the plant, a process which increases the yield about 7 
per cent, and thereafter distilling them. A wooden still is employed, into 
which the plants are packed and tramped down with the feet. This is then 
ht^ted to about 212® Fh. by means of steam, the oil passes over mixed 
with watery vapour, and on cooling is skimmed off the top of the water. 

Characters and Chemical Composition. —FlUckiger & Hanbury 
write : “ The oil is a colourless, pale yellow or greenish liquid, of sp. gr. 

varying from 0*84 to o’g2. We learn from information kindly supplied by 
Messrs. Schimmel & Co., Leipzig, that the best peppermint grown in 
Germany carefully dried affords from i to 1-25 per cent, of oil. It has a 
strong and agreeable odour, with a powerful aromatic taste, followed by a 
sensation of cold when air is drawn into the mouth. We find that the 
Mitcham oil examined by polarised light in a column 50 mm. long deviates 
from I4°*2 to io°7 to the left, American oil 4°*3.** 

The oil consists of two substances—one fluid, the other solid ; the former 
has not yet been thoroughly investigated, but according to the learned 
authors of the Pharmacographia, appears to consist chiefly of the com¬ 
pound C,oH,aU ; the latter, which is sometimes deposited from the oil when 
cooled to—-4 C, in the form of colourless hexagonal crystals, is called men^ 
thol or peppermint camphor. The proportion of this varies much in 
different oils, is largely afforded by eastern mints, and is found in com- 
merce in an almost pure state as “ Chinese oil of peppermint.** Menthol 
has the taste and odour of peppermint, melts at 42®C. and boils at 2i2°C 

I he Chinese oil has sometimes a bitterish after-taste, but by recrvstalliza- 
tion acquires the pure flavour. ^ 

Dymqck states that most of the bil of peppermint imported into 
Bombay is of the sort above described as Chinese oil of peppermint. He 
believes it to be derived from Mentha canadensis, var. glabrata, an opinion 
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confirmed by the remark of Mr. Hoinnes, quoted in the Pharmacographiat 
'vis.^ that he found the mother plant coming nearest to Mentha canadensis. 
That plant is described in DeCandolIe's Prodomus however as being 
purely a native of North America, and according to Bentley and Trimen, 
Chinese oil is derived from Mentha javanica, However this maybe, 
there appears to be no doubt that the oil distilled in Canton forms a large 
proportion of the supply obtained by India. 

Dymock describes it as follows: “ The Chinese oil is high coloured 
and very pungent, and has not the delicate flavour of the best English oil, 
but for all practical purposes it may be considered a perfect substitute for 
it. It comes from China in quarter catty bottles, with a Chinese label. 
Four of these bottles are generally packed in a tin box; value R8 to lo 
per lb; value of menthol R16 per catty.** 

The oil is largely used in medicine, and is also employed as a flavour¬ 
ing and perfuming agent. Crystallized menthol is also considerably em¬ 
ployed in medicine. 

Medicine. — Peppermint is the most agreeable and powerful of all the 
mints, possessing aromatic, carminative, stimulant, antispasmodic and 
stomachic properties. These qualities are especially possessed by the oil, 
which, as the most convenient and elegant preparation, is generally pre¬ 
scribed. It is needless to enter Intt) a detailed account of the numerous 
applications of tl^s well-known medicine. Suffice it to say that the oil, with 
its preparations, a water and a spirit, are officinal in the Indian Pharmact^ 
poeia, and that the herb and oil of this and other species of mint are 1®^?®*/ 
employed as carminative and flavouring agents by the vegetarian na iv 
of India. In European medicine it has lately been recommended for in 
nal administrations, as an antiseptic in cases of phthisis and 

Menthol has lately acquired a considerable reputation in Eur p 
medicine as an antiseptic ana antineuralgic, and has been used wi 
as an external application in sciatica, neuralgia, toothache, and *'ing\ ■ 
In the Lancet for 1885, II., 128, it is stated that it may be employed wiUi 
advantage as a local anaesthetic to mucous membranes in a 3 r 

cent, solution in alcohol or ether. The anodyne virtues of menthol have 

long been known to the Chinese and Japanese who ?y ,u^I ae a 
oil of peppermint,*’ which, as already stated, is very rich in m » 

local remedy for neuralgia. .. , our* 

Food.—The leaves are employed for culinary and conf y 

poses. 

Mentha sylvestris, Linn, ; FI. Br. Ind., ly., 

Var. incana,—M. incana, Willd . 

Var. Royleana,— M. Rovlbana, Benth. „ tidiuf 

\,^.-Podina. Hind.; Padina, 

kushma, heshi, belanne. leaves-«KjAi P®’' Shamsha , 

Pidina, varialau. Bomb. ; Boo-dee-na, Burm. 

References.— Pb. PL. i« 9 : Boiss.,m. Orunt., ['a'ihaughnissy, 

son, Bot. Afgh. Bel. Com., 9 S! ^Vnd ^d Ed., 6 lS ! 

Beng. Dispens., 4Sfr. 490; Dymoct, Mat. Med. W Prod., 

Habitat.-A herb met with in the 
Western Tibet, at altitudes of 4 .c^ to fea. dis d g 

istdn. Temperate Europe, and Western ^nd Central Asia, 
quently cultivated in gardens in tbe plains of India. consideraoly 

^ Medicine.-The leaves and a decoction of the plant are^^^ 

used by the natives of the “s, anoUed. The leaves of var. 

purposes to which peppermint is generally app 

M. 463 


Products of India, 


SpeJirmint. 


(y. Murray.) 


MENTHA 

viridis. 


incana are employed as an astringent, also for rheumatic pains. Trans- 
Indus, a decoctiop is said to be usSd in fevers and heat apoplexy and for no 
other purpose. Dymock states that the plant is very generally cultivated 
in gardens in the Konkan, where it is much used as a domestic remedy 
on account of its mildly stimulant and carminative properties. It is often 
made into a medicinal chatnt, which is eaten to remove a bad taste in the 
mouth during fevers. 

Pood.—Atkinson includes this species in his list of cultivated vege¬ 
tables. It is probably used, like the other mints, as a carminative adjunct 
to other green food. 

Mentha viridis, Linn.; DC. Prodr.^ XII., i68. 

The Spearmint. ! 

Vem. —Pahdri pudina. Hind. ; Pundia, Benc. ; Pahdri pudina, N.-W. P. ; 
Pudina, pudina kuki, pahdri podina, PB.; Pkudino, SiND ; Pudina, 
pahadi-^udina, Bomb. ; Pudina, Mar. j Phudino, Guz.; Pudina, 1 EL. ; 
Nagbd, shah'sufiam, pudneh, Pers. 

References. — Stewart, Pb. PI., 196; Elliot, FI. Andh., rs8 • Mason, 
Burma and Its People, 49y, 7<)t ; Pharm. hid., 166; O'Shaughnessy, 
Beng. Dispens., 489; Fleming, Med. PI. and Drugs, as in As. Fes., 
Vol. XL, 172 ; Fluck. & Hanb., Pharmacog., 479; U. S. Dispens., isth 
Ed , 940 ; Bent. & Trim., Med. PL, 202; 8. Arjun, Bomb. Drugs, lOi ; 
Baroda Durbar, C. I. E. ; Year-Book Pharm., 1879, 468 ; Baden Powell, 
Pb. Pr., 36 $; Atkinson, Him. Dist., 741 ; Ec. Prod., P., V., 19; 

Lisboa, U. PI. Bomb., 168 ; Birdwood, Bomb. Pr., 64, 224 ; Stocks. Rep. on 
Sind ; Piesse, Perfumery, 15$; Smith, Die., 367 ; Keiv Off. Guide to the 
Mus. of Ec. Bot., 105 ; Agri.-Hort. Soc., Ind., Transactions, VIII., Pro., 
409 ; Journals {Old Series), X., 23 ; {Hew Series), IV., 32, 33. 

Habitat.—A coarse woolly herb of wide distribution, considered by Mr. 
Baker to be indigenous to the North of England. Mr. Bentham, on the 
other hand, regards it as not improbably a variety of M. sylvestris, Linn., 
perpetuated through its »-eady propagation by suckers. It grows in 
kitchen gardens in most parts ot Europe, Asia, and the Cape of Good 
Hope, North and South America, &c., and is cultivated for medicinal pur¬ 
poses in Mitcham, Surrey, and in the United States. It is commonly 
grown in native gardens all over the plains of India. 

Oil. —“ Spearmint yields an essential oil {Oleum Menthee Viridis) in 
which reside the medicinal virtues of the plant. Kane, who examined it, 
gives its sp. gr. as 0 914, and its boiling point as i6o°C. The oil yielded 
him a considerable amount of stearoptene. Gladstone found spearmint 
oil to contain a hydrocarbon almost identical with oil of turpentine in odour 
and other physical properties, mixed with an oxidised oil to which is due 
the peculiar smell of the plant” {Fluckiger fS* Hanbury). This oil is 
said by Stocks to be extracted from the plant for medicinal use by the 
Natives of Sind. In the United States it is employed as a perfume by soap 
manufacturers, and as a flavouring agent by confectioners. 

Medicine.—The plant and the oil extracted from it are considered 
hot and dry, and are administered to prevent vomiting, and as a stimulant 
and tarminative in '.ndigestion and colic, also with purgatives to prevent 
griping. 

The oil is largely used as a domestic medicine in the complaints of 
childhood, as a stomachic, carminative, and expectorant. Dr. Emerson 
states tha» the seeds are mucilaginous, that the leaves are given in fever and 
bronchitis, and that a decoction is used as a lotion for aphthre. In Euro¬ 
pean medicine the oil is prescribed similarly to that of Mentha piperita, 
and a water made from the oil is used as a vehicle for other carminative 
medicines. Both are ofHcina) in the Indian Pharmacopajia.. 

M. 469 


FOOD. 

464 

465 


OIL. 

466 


MEDICINE 

Plant. 

467 

Oil. 

468 

Seeds. 

460 







Dictionary of the Economic 


232 


MERCURY. 



The Buck-Bean. 


FOOD. 

Plant. 

470 





Food.—The PLANT is cultivated in native gardens to be used as a car¬ 
minative in curries, and other forms of food. Its flavour is preferable to 
mat of peppermint, and the plant is, therefore, more commonly used bv 
huropeans for culinary purposes. 


MENYANTHES, Linn,; Gen, Pl,^ //., 8ig. 

A genus of perennial herbs, belonging to the Natural Order Gbnti- 
ANACEAE, and comprising three species, natives of the North Temperate 
and Sub-arctic Zones. Of these one is of economic interest, Wa., M. tri- 
foliata, Linn.t found at high altitudes in Kashmir {FI, Br, Ind.^ IV„ 

The leaves of this plant, the Buckbean, or Boybean, were formerl) 
considered a valuable tonic, and are still, by certain writers, reckoned as one 
of the best of Gentians, though not officinal in any Pharmacopoeia and but 
little used except in domestic medicine. It is not mentioned by any writer 
on Indian Materia Medica, from which it may be assumed, as might natur¬ 
ally be expected from the rarity of the plant, that it is little, if at all, em¬ 
ployed by the natives, even of fCashmir. 

MERCURY, Ball^ in Man, Geology of Ind,^ ///., I'jo, 

This metal occurs both native and in combination with other sub¬ 
stances. (t is distinguished from all other metals by being liquid at even 
the lowest temperatures to which moderate climates are subject. To this 
exceptional property it owes the synonyms of “quick silver'' in English, 
and of hydrargyrum (from uBwp, water, and apyupoj, silver) in Graeco- 
Latin. 

The most abundant ore of the metal is the sulphide, (HgS.) or cinna¬ 
bar# which, when pure, constitutes the pigment vermillion. In nature it is 
as a rule accompanied by a greater or less proportion of the native metal, 
probably derived from the ore by some secondary reaction. It also occurs 
as a native amalgam of silver, or with chlorine, as in “horn mercury." 

The mercuiT of commerce, an important substance in i ledicine and the 
arts, is chiefly prepared from cinnabar, and is said to b.' produced for the 
use of the whole world to the extent of about 4,000 tons annuallv. 

Mercury, Mallet in Man. Geology of India, IV. {Mineralogy), 4, 21. 

Syn.— Mercure, vif-argent, Pr,; Quecksilber, Germ ; Msrcurio, 

Hal,; Azogue, Sp, 

Vem.—T he METAL=»P4ra, Hind., Beno., Mar.; P 4 ro, Guz.; Iraskam, 

Tam.; Rasamy pdda*rasam, 'Tkl. i Pdda-rasd, Kan.: Rassam, Malay.; 

Padd, Burm.; Rasadiyd, SiNG.; Pdrada, pdradaka, rasa, rasam, 

Sans.; Zibaq, Arab.; Simdb, jivah, Pbrs. 

ClNNABAR=»5Aa«gaj/, shanjraf, hing6l,Hwii.\ Htng6l,shangraf, Bbng.; 
Lxngam, jddi^ingam, TAM.; IngilUgamu, Tbl. ; Ingalikd, Kkn. \ 
Chayilyam, chdliyam,jdH 4 ingam, Malay.; Hendha-pada^yaxng, Burm.; 
Lingam, jdtidingam, SlNO.; Inghdlam, Sans.; S^njarf, eanjqfr, 

Arab.; Shangarf, hingdl, Pers. Mr. Moodeen Sheriff remarl«: 

“ Zanjarf, darddr, sardre-akmar, and soma other names are found applied 

to Cinnabar in some Persian and other works; but they are neither restncted 

to it, nor in use at present.** . k cl • l e u 

Mercuric chloride (Corrosive subhTn^tB)^Shav^am, shavir, Hind.; 

Viram, shav-viram, Tam. ; Shaviramu, vtramu, Tbl. ; Shaviram, Sing. ; 

Rasa karpura? (U. O. Dutt—seo remarks under mercurous chlonde), I 

Sans. Mr. Moodeen Sheriff states that the bazAr drug wth 


contains arsenic in its combination.** 


above names is pure with the exception of a small admixture 01 
chloride (calomel), and is quite fit to be used zs a substitute for Jhe import 
ed drug. He ad*: “ In some books sulaxmdni is considered to b® 

hut this is incorrect, because the sulatma 
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Mercurous CHLORIDE, or Calomel —Hind.; Rasha-karup- 
puram, puram,T\M.; Rasa-karpuramu, ptiramUy Tel.; Rasa-karppii- 

ram, Malay.; Rasa-karpuram, Sing. Mr. Moodeen Sheriff states 
that the medicine obtained by these names in the Indian baz&rs is, accord- 
injf to chemical tests, an impure calomel, though it occurs in crystalline 
masses, and contains the perchlorjde as its chief impurity. 

References.—A/ason, Burma and Its People, 562, 729; Pharm. Ind., 379^ 

; U. S. Dispens., i^th Ed., 747; Ainslie, Mat. Ind., /., S40^S6i; 11 ., 
34 B- 3 S^ ! O'Shaughnessy, Beng. Dispens., 697 ; Irvine, Mat. Med. Patna, 
33 ; Moodeen Sheriff, Supp. Pharm. Ind., r 56 -/ 55 ; U. C. Dutt, Mat. 
Med. Hindus, 27-38 ; Baden-Pawell, Pb. Pr., 63, 103, 115, 3C>0; Forbes 
IVatson, Indian Prod., 406,, 422 ; Econ.Prod. N.-\V. Prov., Pt. Ill. {Dyes 
and Tans), 46 ; Crookes, Hand-book, Dyeing, 6fc., 152, 154 ; Ltotard, Dyes, 
App. V. / Man. Madras Adm., Vol. ll.,App VI., 33 t Bomb. Adm. Ret>., 
1871,72, 373 : Gazetteer, Bengal, Hunter, Orissa, 11 ., 27. 

Occurrence.—Although the discovery of this metal has been reported 
more than once, its occurrence in India is still open to doubt. Cinnabar, 
also, is not known to occur in the country, but, according to Dr. R. San¬ 
ders, “ is found in Tibet,” by which he probably means that portion of the 
country between Eastern Bhutan and the Sangpo river where he travelled. 
The reports of mercury or mercurial ores having been found in India are 
given as follows by Ball:— 

Madras. —In 1858 Brigadier Fitzgerald reported, to the Madras 
Government, the existence oi mercury in a bed of laterite at Cannancre. 
Excavations were made, but there is no record of the result. Possibly 
there was some mistake in the identification of the substance. 

Afghanistan.—A ccording to Captain Hutton, mercury is said to 
occur in Gurmsael (Garmsir) at Pir Kisri, where it is dug out of the 
ground and sold as a medicine at R 2 to R3 per tola. The cinnabar used 
in Bdluchistan is said to come from Persia, India, and Turkey. Captain 
Drummond mentions that a specimen of cinnabar was brought to him by 
a villager, who stated that he had found it close to Sultanpur, near jella- 
labad, but after an examination of the ground it was concluded that it had 
been dropped there bv accident. 

Andamans. —Several reports exist in ancient and modern literature of 
mercury in the Andaman Islands, but no absolute confirmation of these 
reports exists. Since the British occupation nothing has been discovered 
to justify the belief in the existence of mercury in these localities, though 
enquiries have been made, and the natives from different parts shown 
the metal, when in Port Blair, in the hope that they might recognise it. 
Ball writes: “The rocks of the Andamans are of early tertiary or late 
cretaceous age with intruded volcanic rocks and serpentine. They appa¬ 
rently have a close resemblance to the rocks which in California now yield 
a large proportion of the mercury of commerce.” One of the reports above 
alluded to, points to the probability of the deposit really existing in the 
Little Andaman. If it does occur, there, and there only, its discovery may 
still be far distant owing to the hostility and barbarity of the inhabitants 
of that island. 

Dye.— Cinnabar, ground and mixed with water, is used in dyeing, 
giving a fresh pink tint {shingrafi) to cloth. It is said by Llotard to be 
employed more by private persons than by professional dyers, and to cost 
R140 per cwt. It IS also used as a pigment (vermiliion) by artists and 
decorators in all parts of the country. It is said to be manufactured in Cal¬ 
cutta, by combining mercury with sulphur, and subliming the mass. Ainslie 
states that it was, in his time, an export from Surat to Madras, and a 
recent communication states that it is still manufactured in that place to a 
small extent, and exported through Bombay to China. In Europe Ver¬ 
million, pure sulphide, is similarly employed in painting, decorating, 
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cajico-printing. The bin-iodide which yields a very rich 

U 'The" YELLOW IODIDE 

^ utilized as a pigment, rarely as a dye. 

Ar^K- mercury in medicine has been long known in 

fhl R generally agreed that the nations of 

the bast were the first to employ the metal, or its salts, in the cure of 

eprosy and other cutaneous diseases, but it may be questioned wheiher 

the natives of India were before or after the Arabs in discoviering the 
valuable properties of this powerful drug. According to Fallopius, the 
rst physicians in Europe who made use of mercury in venereal cases, lived 
owards the end of the fifteenth century, a/\d were induced to try it from 
the writings of Rhayes, Avicenna, and Mesne, who lived and wrote from 
500 to 200 years before. The first mention of mercury in Sanskrit medi¬ 
cine IS rather doubtful. According to certain authors, it is referred to 
in charaka, the oldest Sanskrit work on medicine, upder the name of 
rasut but it appears very doubtful whether this terpi really did refer to 
mercury. According to U. C. Dutt, it is neither mentioned in Charaka 
nor Susruta (a work probably almost contemporary with the former), 
nor in the next work on Hindu medicine, the Ashtdnga^hridaya^scinhitd^ 
It IS, however, certainly mentioned in the Cfiakradnita-sangraha, a work 
written previous to the eighth century A.D. In this book the prepara¬ 
tions of the met^l with sulphur and vegetable substances are mentioned, 
but those produced by sublimation and chemical combination with acids, 
salts, &c., appear to have been unknown to the writer. From this fact U. C. 
Dult argues that in all probability mercury was just coming into use at 
the time of the publication of that work. In later works it occupied a 
gradually progressive, more and more important position, till in later days 
it came to be regarded as the most important medicine in the Hindu Phar¬ 
macopoeia. 

The valuable prtmerties of the numerous modern preparations of the 
metal, found in all European Pharmacopoeia, are too well known to war¬ 
rant even a passing notice in this place. The officinal preparations in the 
Pharpiacopoeia of India are similar to those in the British Pharmacopoeia. 
The methods of preparation, and the virtues ascribed to the compounds of 
the metal in Hindu and Muhammadan medicine, will, accor’ ngly, be alone 
described. As already stated, mercury is, perhaps, the most important 
drug in Hindu medicine. Thus U. C. Dutt writes as follows : —“PaVada 
literally means 'that which protects,* and mercury is so called because il 
protects mankind from all sorts of diseases. It is said that the physician 
who does not know how to use-this merciful gift of God is an object of ridi¬ 
cule in society.** Mercury is* said by Sanskrit writers “to be bright like 
the mid-day sun externally and of a bluish tinge internally,** and it is 
enjoined that if of a yellowish-white purple or variegated colour, it should 
not be used in medicine. If administered in an impure state, it is said to 

bring on a number of diseases, and is, accordingly, purified before iwe. 
The methods of purification generally followed by the Kavirdjas 
scribed as follows by Dutt:—“Mercury is first rubbed with brick-du« 
and garlic, then tied in four folds of cloth and boiled in water over a gentle 
fire for three hours in an apparatus called Dold yantra. When cool, it is 
washed in cold water and dned in the sun. Some practitioners use 
leaves instead of garlic for rubbing with the mercury. Mercury obtained by 
sublimation of cinnabar is considered pure and preferred 
Cinnabar is first rubbed with lemon juice for three hours, and then sublim 
in the apparatus called Urddhapdiana yantra. The mercury 
within the upper pot of the apparatus in form of a blackish powder. 1 
is scraped, rubbed with lemon juice and boiled in water, when it is 
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use ** The purified metal obtained by one of these processes is employed 
in the preparation of mercurial compounds, of which four are described, 
namely, bWk, white, yellow, and red. called respectively krtshna, sweta, 
t>ila, and rakta bhasmas. For an account of the method of preparation 
of these, which are all evidently impure salts of the metal, the reader is 
referred to U. C. Dutt’s exhaustive article on the subject in h\s Matena 

Medica of the Hindus. . .u ,u 

The four preparations principally prescribed at the present time are the 

BLACit SULPHIDB. called kajiali; cinnabar; the red preparation called rakta 
bhasma or rasa sindura (evidently an impure sulphide) ; and the rasa kar- 
pura or s-weta (perckloride of mercury). Mercury' is supposed to be imbu¬ 
ed with six tastes, and to be capable of removing derangements of all the 
humours, to be the first of alterative tonics, and when combined with other 
appropriate medicines to cure all diseases, acting at the same time as a 
powerful tonic, and improving the vision and complexion. 

^ It is especially employed in fever of all descriptions, in affections of 
the lungs, as an alterative in ^skin diseases, and both externally and in¬ 
ternally in leprosy and syphilis. As is usual in Sanskrit medicine, it is 
rarely given alone; but enters into a number of complicated prescriptions, 
each of which is supposed to possess some peculiar virtue. For a descrip- 
tion of these the reader is referred to the long and interesting article in 
Dutt’s Hindu Mat. Med. The modern practitioners of Hindu medicine 
are acquainted wiih the good results obtainable by inunction and fumi¬ 
gation which they occasionally employ. 

AinsHe enters into an exhaustive consideration of the Tamil methods 
of preparing the drug, which appear to have been directly derived from 
the teaching of Sanskrit medicine, and remarks: “ However much we may 
be inclined to smile at some of their strange mixtures, it must be confessed 
that the characterising principles ♦i»'e generally correct, and that every¬ 
thing considered there is in the present state of knowledge amongst the 
Vyttans and Hnktmst more to call forth our wonder, than excite our con¬ 
tempt.** These preparations, administered by the Tamil practitioners, were 
supposed to be valuable remedies in contraction of the sinews ?, venereal 
affections, skin diseases, ulcers, chronic and virulent boils and carbuncles, 
scrofulous affection V leprosy, fistulas, itch and hypochondriasis, mostly 
diseases for which the drug enjoys a reputation in European medicine. 

By the practitioners of Arabian and PersVan medicine also, the actions 
and virtues of mercury have long been appreciated, and, as already stated, 
the writers of these countries supplied the information from which w’estern 
medicine first obtained its knowledge of the drug. 

Industrial Uses.—The uses of mercury in the arts are numerous and 
highly valuable, as in gilding, in making barometers, thermometers, mercu¬ 
rial air pumps, for silvering mirrors, &c., but are too well known to reauire 
any description in this place. In India the metal is employed chiefly in 
making looking-glasses, also, in certain localities, for making an amalgam 
of g^id for gilding metal, and occasionally to aid in the separation of gold 
from its ores by the amalgam process. 
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MERIANDRA, Benth. ; Gen. PL, II., 2194. 

Meriandra bengalensis, Benth.; FI. Br. Ind,, IV., 6yj; Labiat.e. 

Bengal Sage. Ibt. 

Syn. — Salvia bengalensis, Roxb. ; S. dianthera, Roth.; S. abvssinica, 
Vern.— LEAVES=f(d/ur-kd’Pdt, HiND.j Kd/iir-kd-pdtta, Dec.; Kafur-kd- 
pattd, sesti, Bomb. ; Sktma^karpHram-dhu, Tam. 

The above names simply signify “leaf of the camphor plant,” and owe 
their origin to the camphoraceous odour of the herb. 
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'm.:'Afdenkl-66; %iuotm'‘AndrJrPh 

o*" shrub, native of Abyssinia 
cultivated in India, especially in Bengal. /^oyssinia, 

nf leaves differ little in medicinal properties from those 

of the Sage, excepting that they have a strong smell of Camphor. Ainslie 
writes of this plant: “Sage is but little employed medicinally by the Min¬ 
us ; the Mahometans cultivate it in their gardens and use for the same 

whifhfh ^ do; preparing with the leaves a sort of grateful tea, 

P^escybe in certain stages of fever, and as a gentle tonic and 
stomachic. The leaves ought to be carefully dried in the shade : they then 

bitterish, aromati^ and 

grateful taste, and are considered as tonic, carminative, and slightly astrin¬ 
gent. Ihe infusion alone, or mixed with honey and vinegar, makes an 
excellent gargle m cases o sore-throat.- The leaves are much used in 
native practice, an infusion-being employed like that of sage as a gargle for 

sore-throat, and a mouth wash in aphtha. It is also said to diminish or 
arrest the secretion of milk (Pharni, Ind.), 

Food.—The leaves are much used in Bengal as a condiment with 
curries, &c. 

Mehandra strobilifera, / FL Br. Ind., IV., 652. 

A small shrub with grey bark, found on dry rocks, especially limestone, 
from bimla to Kumaon at altitudes of 5,000 to 6,000 feet. Its vernacular 
names and properties are similar to those of M. bengalensis. 

MESEMBRYANTHEMUM, Linn.; Gen. PL, /., 833. 

A ^enus of herbs which belongs to the Natural Order FicoidEjE, and 
comprises some twelve species, natives of the hot regions of Asia, Africa, 
Australia, and the West Indies. None of these are natives of this country, 
but attempts have been made to introduce several species, especially 
M. crystallinum, Linn., into Northern India, in the districts in whicn 
reh lands occur. This species, the “Ice plant,” is believed to absorb an 
extraordinary amount of alkaline salts from the soil, and has been culti¬ 
vated in America to remove excess from land on the sea-coast and in 
salty deserts. 

The plant is also of economic value, large quantities being collected 
in the Canaries for the sake of the ash, which is exported to Spain for 
the use of glass-makers. Others have been recommended as sand binding 
plants, while one, the “ Elephant Fodder ” of the Cape of Good Hope, has 
been recommended as likely to prove very useful as a fodder plant in the 
dry plains of North-Western India. 

MESUA, Gen. PI., I., ,76,98,. 

Mesua ferrea ,FL Br. Ind., I., 277 ; Wight, Ic., /. ny—iig / 

Sjrn.—M. SPECiosA, Chois. • M. pedunculata, Wight; M. coroman- 
deliana Roxburchii, Wight; M. sALiciNA, Walkbriana, and 
PULCHELLA, Planch. & Trian.; M. sclbrophylla, Thwaites; M. 
Nagana, Card. 

W^m.^Ndgkesar, naghas, Hind.; Ndgtsar, ndgkesar, Benc. ; Nagesh- 
■voro, ndgeswar, Uriy A; t^agheshur, Bbhar ; Nahor, Assam; Nahshor, 
Michi; Nagkesar, Pb.; Ndgchampa, thorlachampa, BoMB.i Naga- 
champat ndgchdpha. Mar.; Nangal, ■mallay nangal, shiru-ndgap-pu, 
nagashdp^M, Tam. ; Nang, Tinnevblly ; Ndga kdsara, ndga ktsarama, 
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geja’Pushpam,'tE\.. i Naga snmpigiy nag ampige, Kan.j Behetta-chani' \ 
pagam, velutta-chenpakam, Malay.; Koi^g-gOy Magh.; Ken^gau, gan- 
gau, Burm.; Na, deya-nd, na-gaha, SiNC ; NdgakesarUy kesaramu, 
kinjalkamuy ndga-kesaramy Sans. 

References. — Roxb., FI. Ind.y Ed. C.B.C.y 4 S 7 : Kure, For. FI. Burnt.y /., 
97; Beddome, FI. Sylv.y t. 64; Anal. Gen., xxiii. ; Gamble, Man. Timb., 

27 ; Thwaites, En. Ceyl. PL, 407 ; Mason, Burma and Jts People, 4OU 402, 
7Sr; Sir W. Elliot, FI. Andh.,S7, 90, 121 ; Sir IV. Jones, Treat. PI. Jnd., 
V., 139, 57 ; Pharm. Jnd., 32 ; O'Shaughnessy, Beng. Dispens., 23g ; 

Irvine, Mat. Med. Patna, 74; Medical Topog., 147; Moodeen Sheriff, | 
Supp. Pharm. Ind., 174 ; Mat. Med. S. Jnd. {in MSS.), 44s C. Dutt, 
Mat. Med Hindus, iig,3i0; Sakharam Arjun, Cat. Bomb. Drugs, 24; 
K.L. De,, Indig. Drugs, Ind., 72' Murray, Pi. Drugs, Sind.,(^.9; 
Dymock,'Mat. Med. W. Jnd., 2nd FA.,84 ; Dymock, Warden and Hooper, 
Pharmacog. Ind., Vol., I., 170 ; Birdwood, Bomb. Prod., 14 ; Baden-Puwcll, 
Pb.Pr.,333: Drury, U. PI. Ind., 291; Useful PI. Bomb. {Vol. XXV., 
Bomb. Gae.), 13,214,289 ; Cooke, Oils and Oilseeds, $8; Gums and Resins, 
119; Darrah, Note on Cotton in Assam, 33 ; Aplin, Ref. on Shan States ; 
Man. Madras Adm., Vol. II., 64; Gazetteers: — Bombay, XV., 73,— 
XVHI., 49: Orissa, II., 68, 160 ; App. II., & JV.; Mysore and Coorg, 
IJ., 7 ; III., 16; Agri.-Hort. Soc. Ind. :—Journals {Old Series), ti8 120 ; 
{New Series), VII., {Pro.), cxciv. ; hidian Forester, IV., 2^2; 

VI., 125; VIII., 106, 112, 126,371, 403; lX.,3t6, 426, sho, 606; X., 33, 
5J2 ; XI., 199, 2S4, 288, 3i9, 320 ; XIV., 119, 339- 

Habitat.—An evergreen tree, wild in the mountains of Eastern Bengal, 
tne Eastern Himalaya, Assam, Burma, South India, Ceylon, and the 
Andamans; also cultivated in other parts of India. 

Oleo-resin.—A tenacious and glutinous oleo-resin, with a sharp aro¬ 
matic odour, exudes round the base of the tender i-ruit. It has been | 
recommended as a substitute for Canada Balsam, but does not appear | 
to be utilised by the natives. It may also be obtained, by incision, from 1 
the BARK or ROOT, and is said, when diluted with oil of turpentine, to 
make a very good wood varnish {ilannay). {See paragiaph “ Chemical 
Composition. 

Dye.— Spans' EncyclopiBdta says the plower-buds of this plant are 
used in India for dyeing silk ; “they were once introduced into the London I 
market under the name of nag-kassar, apparently a corruption of the Hin¬ 
dustani and Bengali name nagesar** Dr. Dymock, however, informs the 
Editor that this is quite a mistake, and that the flower-buds referred to 
are those of Ochrocarpus longifolius. Darrah states that the flowers of ! 
Mesua are said to yield a moroant. ! 

Oil.— In Ceylon a thick, and dark coloured oil is obtained from the 
SEEDS. It is employed both for burning in lamps and as an external appli¬ 
cation to sores. It is also largely expressed by the inhabitants of North 
Kanara for use as an embrocation in rheumatism. The authors of the 
Pharmacographia Indica describe it as follows:—“The seeds yield to 
ether 315 per cent, of fixed oil, the kernels alone gave 72 9 per cent. The 
oil thus obtained had a deep yellow colour, formed orange-coloured mix¬ 
tures with sulphuric and nitric acid, was partially soluble in alcohol, 
and had a specific gravity of o’972 at i7°C , a temperature at which it 
began to set, on account of the crystallization of the more solid fats. The 
hard pericarp contained a considerable amount of tannin It is sometimes 
offered for sale and costs K4 per maund in Kanara.” In the Proceedings 
of the Agri.-IIorticultural Society of India, IX , cxciv. (New Series), 
it is stated that the seeds are so oleaginous that they are used in certain 
localities by natives instead of a lamp, for when merely shelled and driea 
they burn with a bright flame. An attar is also prepared from the fiowers ' 
(see paragraph “ Chemical Composition ”). 

Medicine.—The dried flowers are much used by Hindu physicians 
as a fragrant adjunct to decoctions and oils The are regarded as 
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astringent and stomachic, and useful in thirst, irritability of the stomach, ex¬ 
cessive perspiration, &c. A paste of the flowers, with the addition of butter 
and sugar, is recommended by most of the late Hindu writers as an appli¬ 
cation to bleeding piles and burning feet (C/. C. Dutt\ In many localities 
th^^ 3fe used for cough, especially when attended with much expectoration. 
O’Shaughnessy states that the flowers and leaves are employed in Bengal 
as rejnedies for snake-bite. The bark, is mildly astringent and feebly 
aromatic, but according to Dymock is not bitter as stated in the Phar- 
macopcEia. Rheede states that it is given as a sudorific combined with 
ginger. The oil of the seeds is used as an embrocation in cases of 
rheumatism, as a healing application to sores, and as a local remedy for 
itch and other skin diseases. 

Chemical Composition. —The authors of the Pharmacographia In* 
dtea write: “ The chief principle of Mesua ferrea appears to be an 
oleo-resin, which abounds in all parts of the tree, and is obtained pure from 
the young fruits. The fresh tears sink in water, melt between 50® and 60® 
C., and partially dissolve in rectified spirit, amyiic alcohol, and ether, but 
wholly in benzol. Boiled with solutions of soda or ammonia, the resin forms 
a clear mixture, precipitable by acids, in a white curdy condition. The 
solution in spirit has an acid reaction, and is dextro-rotatory when exa¬ 
mined by polarised light; the solution gives a precipitate with alcoholic 
plumbic acetate, soluble whei. heated. From the partial solubility there are 
probably two resins present Submitted to distillation, 0 6 per cent, of a 
fragrant essential oil was obtained : this was of a pale yellow colour, and 
possessed in a high degree the odour of the flowers, and resembled that 
of the exudation of the Chio Turpentine.” 

Special Opinions.—§ A fixed oil, expressed from the dried kernel 
of the seeds, is used in the Dinajpore and Rungpore Districts of North 
Bengal for the treatment of unhealthy ulcers and skin diseases attended 
with a purulent discharge, as in rupia. It is not so useful in itch (C. T. 
Peters, M.B,, Zandra, South Afghdnisidn). "The expressed oil of the 
seeds is used as an embrocation in rheumatism, and a decoction of the bark 
and roots is used as a bitter tonic in convalescence after exhausting dis¬ 
eases” {Surgeon-Major D. R. Thomson, M.D., C.I.E., Madras). 

Food.—The tree flowers in April and May, and produces in June 
and July a reddish and wrinkled fruit, like a chesnut in size, shape, and 
taste, which is eaten by theJNatives. 

Structure of the Wood.—Heartwood dark red, extremely hard, some¬ 
times prettily veined ; weight from 62 to 76fc per cubic foot. It is highly 
prized for posts in buildings, bridges, gunstocks, and tool handles, but 
would be much more utilised than it is were it not for its great hardness, 
weight, and the difficulty of working it. Captain Hannay states that the 
heartwood when properly seasoned is perfectly proof against the attacks 
of white-ants, and that it is susceptible of a beautiful polish from simple 
hand-rubbing. It has been found to answer for sleepers equally well with 
pynkado, but the cost of cutting the hard wood, its weight, and the cost of 
freight from the Tenasserim forests to Calcutta, prevent its being much 
used, since the total cost is scarcely covered by the price of the sleeper 

{Gamble). • a ^ 

Domestic, &c.—This beautiful tree with its large white flowers is 
much cultivated near houses and in avenues, as it affords an exceticn 
shade. The flowers are much admired, both for their beauty and tra- 
grance, and with bunches of the delicately coloured young leaves are 
used in Assam as hair decorations. The flowers are also 
Assam frontier people of both sexes stuck through the ear lobes 
nay). When dried they arc mixed with other aromatics, such as white san-. 
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dal wood, and used for perfuming ointment {Drury), According to Sir W. 
Jones one o^ the 6ve arrows of Kamadeva, the Indian cupid, is tipped 
with the wood of Mesua. [Vol, lU., 506. 

Methonica superba, seeGloriosasuperba, Liliace-e, 

;METR 0 XYL 0 N, PoUh,; Gen. PI., III., gss, 

A genus of the Natural Order PalmjE which comprises six'species 
natives of the Malay Archipelago, New Guinea, and Fiji. From the pith 
of one of these, M. Sag^, Rottb. fa native of the Moluccas, Sumatra, and 
Borneo), pan of the granulated sago of commerce is prepared. 

Mezenkuri, see Silk, Vol. VI., Pt. II. [ LEACE, \'ol. III., 24. 

Mezereum or Mezereon, see Daphne Mezcreum, Zinm ; Thyme- 

mica , Ball in Man, Geology of India., Ill,, ^2^. 

The group of minerals known collectively under this name have several 
characteristics in common, which vary with the combining ratios of the 
bases and the silicon of which they are composed. The light-coloured 
micas generally belong to the kind known as muscovite, and the black to 
boitite ; other varieties are lepidolite and lepidomelane. Of these the only 
one having any extensive economic importance is muscovite {Ball). In 
India, however, the other forms are employed in medicine and will there¬ 
fore be shortly noticed. 

Mica, Mallet in Man. Geology of India, IV., g6-g8. 

Talc (common though erroneous commercial name): Mica. - Glimmer 
G er. j Talco* //a/. ^ 

V^tn.—Abrak, Hind.; Appracam, Tam.; Appracam, Tel.; Kokahd- 

latz, Sing ; Abhra, black mKc^>^vajrdbhra, krishndhhra, shed- 

hhra. Sans. ; Talk, Pers. ' 

References.—iViwon, Burma and Us People, $8^, 734 ', Ainslie, Mai. Ind., 
/., 421-423’, Irvine, Mat. Med. Patna, 8; U. C. Duti, Mat. Med. Hin. 
dus, 76 ; Pr., 42,^', Forbes Watson, Indian Prod., I., 

MI. {Dyes and Tans), 46 -, Man. Mad- 
ras Adm., Vol. II., 40 , 77 ; Settlement Rept.Central Rrovinces, Chdnda, 

f >75,; Bombay, V., s6o-, Panjdb, Gurgdon 

i 3 , Shahpur, /J; Tropical Agriculturist, 1889, 801 Balfour, Cyclop. 
Ind., II., 941 i Ure, Diet. Indus. Arts. & Man., III., 82. ^ ^ 

Occurrence.—Although Mica is one of the most widely distributed 
minerals in India, its occurrence in plates of sufficient size to be of 
commercial value is limited to a few tracts. Plates of useful size are 
generally found in veins of coarsely crystalline granite. Thus at Kolur in 
the Vizagapatam district of Mad as. mica of sufficient size to be worth 

collecting IS obtainable; but as It sells at 24®* to the rupee, it cannot be of 

very good quality. The principal source of supply is from the 
n>,T B-gal/wher^ it is mined at'^UamJrQuacmmmt' 

Dhub, and Jamaica. In the adjoining districts of Gya and Monghyr at 

Rajow, similar mica is obtained irv-p ates g inches sauare In f 

part of the Haziribdgh district pl^es of Lsco^de'up to a foot 
d.ameter may be obtained ; indeed Mallet states that he has see^ates 

mrn^?s'''hfd V >"ches and 22 X 15, and that he was informed tha^t the 

miners had sometime obtained considerably larger ones. The unaltered 
mica in this district has a smoke-brown or reddisibrown colour, occurs in 
pl^es of moderate thickness, and is highly transparent—the ruby mica of 
comrncrc6# Occ3sion&lly it is pslc. or olive preen Ir\ .j* • 

Malle, states that - verylarge c%s,aU of dark^rown, apparently un'iixial 
mica (biotite) are sometimes met with,” also a certain Tmountef •• lead! 
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MICHELIA, Gen. PL, f ig. 

A ^enus of lofty trees, which comprises about twelve species, natives of the 
temperate and tropical mountains of India. 

Michelia Cathcartii, Hook, f. fe* Th.; FI. Br. Ind., /., 42; H. f. 

[///., Him. PL, t. 7; Magnoliace.e. 

Vera.— ^a/a Nepal j Atokdung, Lepcha. 

References. — Gamble, Man. Timb., 6 ; Ind. Forester, I 94; VIJI., 405. 
Habitat.—A large tree which is found in the temperate forests of the 
Sikkim Himalaya, at altitudes of 5,000 to 6,000 feet. 

Structure of the Wood.—Sapwood large, white; heartwood dark olive 
brown, moderately hard, weight 418). it is used for planking, and would 
do well for tea-boxes {Gamble), 

[/. s^f 

M. Champaca, Linn. ; FL Br. Ind., I., 42 ; Wight, III., I., /J, 14, 

Syn.— Michelia rufinervis, DC. ; M. Doldsopa, Ham. \ M. auran- 
TIACA, Wall. ; M. Rhf.edii, Wight. 

Vera. — Champa, champac, champaca, Wmvy. \ Champd, champaka, Reng.j 
Kanchanamu, champd, Uriya ; Tita-sappa, Assam; (Julia champ, 
Nepal; Champa, N.-W. P. ; Chamutt, champa, chnmba, iTwxt^chama. 
khrx, chamoti, Pb. ; Champa, chdpha, BOMD. ; Pivald^chdphd, sonachd- 
pha, kud champa. Mar. ; Rde champo, chambo, pito-champo, Gu2, ; 
Champa, Dec.; Shampang, shembugha, shimoit, sempangam, Tam.; 
Shampangi’Jfuwu, champakamu, chdmpiyamu, kdnchanamu, gandha- 
phali, hemnngamu, Tel. ; Sampage'huwu, sumpnghy, kola bompige, 
snmpige, Kan. ; Bongos jampacca, champakam, Malay. ‘,Saga, Borm. • 
Champakamu, chdmpeyamu, kdnchanamu, sappu, garni * hap * halt, 
himdngamu, himapushpakamu, SiNG.; Sans. 

References,— FI. Ind., Ed. C.B.C., 4S3\ Voigt, Hort. Sub. Cal.f 

*2 ', Brandis, For. FI., 3% Kura, For. FI. Burm., /., 25 ; Gamble, Man> 
Timb., 6 ; Stewart, Pb. PL, $ ; Mason, Burma and Its People, 403, 740 ; 
Sir W. Elliot, FI. Andh., 33, 57, ^8, bg,8l, 166', Sir W. Jones, Treat. 
PI. Ind., V., riS; Rheede, Hort. Mai., I. t., tg ; Rumphius, Amb., JI., 
tgg, 202, tt.,6j, 68 I Pharm. Ind., 6', O'Shaughnessy, Beng. Disbens., 
*93 i Taylor, Topog. of Dacca, i Moodeen Sheriff, Supp Pharm. 
Ind, 174; Mat. Med, S. Ind. {in MSS.), 8; U, C. Dutt, Mat. Med. 
Hindus, 2Q4 ; Sakharam Arjun, Cat. Bomb. Drugs, 5, 204 ; K. L. De, 
Indig. Drugs Ind,, 73 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 23 
Dymock, Warden and Hooper, Pharmacog. Ind., Vol. /., 42 ; Cat. 
Baroda Darbar, Col. Ind. Kxhib., No. 128; Baden-Powell, Pb. Pr. 
326, 585; Drury, U. PI. Ind., 292; Atkinson, Him. Di>.t. {Voi X* 
N..W. P. Gae). 304; Useful PL Bomb. {Vol. XXV., Bomb. Gas.), 2, 289, 
39/ ! Cooke, Oils and Oilseeds, S9i McCann, Dyes and Tans, Beng., go 
Atn-i-Akbari Blochmann*s Tfans., Vol. /., 76,82; Lihschoten, Vovae'e 
to hast Indies {Ed. Burnell, Tiele and Yule), Vol. II., 36; Statistics 
Dinajpur, 154 i Darrah, Note on Assam, 3i ; Man. Madras Adm., Vol. 
II., 144; Gazetteers: — Orissa, II., iS9, *79', Bombay, V., 23, 28^-’VI/ 
f>lX., 4o;XriI., 24', XV., 73', XVIII., 45; N.^W. P., /., 73. /y‘ 
Isfoxx; Mysore and Coorg, /., 48, 57 > II., 7 ', Agri.-Hort. Soc., Ind. — 
Trans., II., i67’, V., /19; VII., 48 \ Journals {Old Series), IV., /2? 
t24, igg ; IX., 3gg, {Sel.) 53 ; XIII., 34$ ; Indian Forester, /., 88- IJJ ' 
189, 200; IV., 47, loi, 22g; VIII, 127 ; XII., {App.) 27 ; Spons^ Kncycl* 
u * Balfour, Cyclop. Ind., II., 942 ; Smith, F.c. Die., 105. ^ ' 

Haoitat. —A l^ge evergreen tree, with yellow- sweetly-scented flowers 
cultivated throughout India from the Ravi soulhw-ards, and up to 400 
feet in the North-West Himdlaya. Wild in Nep 4 l, Bengal Assam 
(ascending to 3,000 feet), Burma, in the Nilghiris, and the forests of the 
Western Ghdts as far as Kanara. 

Dye.—The FLOWERS when boiled yield a yellow dye which is sometimes 
fum'l to%he fIbHc" colours. They communicate an agreeable per- 
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ordinary way, the proportion of the flowers, in coarse powder, being two 
ounces and a half to one pint of boiling water in the former, and to 
the same quantity of rectifled spirit in the latter. The tincture of the 
flowers is much more epficient than their decoction, and to ensure the 
best effects of the former in severe or special cases, it should be used 
repeatedly in the same way as other stimulants are under similar cir¬ 
cumstances. The dose of the infusion is from 2 to 3 ozs. and of the 
tincture from i to 2 drachms, three or four times in the 24 hours. The 
bark of the plant is antiperiodic and is used in decoction, prepared by 
boiling it in two pints of water, till the liquid is reduced to 1 pint. The 
dose of the decoction is from to 3 ozs. x^lthough M. Champaca is met 
with in rnany places of Southern India, it is very scarce in some localities. 
Madras is an example of the latter, and there are not more than two or 
three plants in the whole of this city. The dry flowers, however, are com¬ 
mon and abundant in the {Honorary Surgeon Moodeen Sheriff. 

Khan Bahadur, G.M.M.C.^ Triplicane, Madras). 

Food,—The little straw-coloured fruit, which is said to be eaten, 
ripens m the cold season. According to Captain Hannay, the bark is eaten 
with pan by the natives of Assam. 

Structure of the Wood.—Soft, seasons, and polishes well; sapwood 
white., heartwood light olive brown ; growth moderate; weight from 37 to 

. is very durable,—for example, a specimen cut by 
Griffith m 1836 is still in Calcutta and is as sound as if fresh cut. It is 

used for furniture, house-building, carriage work, and native drums. In 
Northern Bengal it is considered valuable for planking, door panels, and 
^rniture; and in Assam for buildings and canoes {Brandis; Gamble). 
Stewart states that m the Panj^b it is one of the padshdhi trees, t.e., 
reserved for and Baden Powell adds that the tree is seldom used 

notwthstanding its fine timber, because it is considered sacred. 

Domestic and Sacred.—The munga silkworms, according to Captain 

fed on this tree in Assam. He, however, pro¬ 
bably alludes not to the munga, but to some other closely allied silkworm, 
as yet not determined, since the champa-pattea-mung s\\k has properties 
that would separate it from the ordinary munga. The strongly scented 

by in t^^ hair by 

Panjib and other parts of the country. Rum^ 
phius states that the natives of Malay, Java, and Macassar use the 

D^rfume amongst their clothes for the sake of their 

perfume, and employ them largely for decorating their nuptial beds The 

Syu.— Magnolia bxchlsa, Wall. 

Nepal; Sigu-Hp, pendre, Lepcha ; 

Reference.— U jy., 6 SS: Gamble, Man. Timb., 6; Indian 

« K * 40 s i XI., 3ts, 355. 

Habitat.—A lofty, deciduous tree, found in the Temperate Himalaya 
KhTsia^Uls^^ Bhutdn, at elevations of 5.00040 8,000 feet, and on the 

StnictureoftheWood.—Soft; sapwood small, white; heartwood olive- 

brown, glossy. vellow when fresh cut; growth rather slow; weight 33 to 
341b per cubic foot. It is very durable and is used for building, chieflv 
for plaining, door and w-indow frames, and for furniture. Il is tf e princp^ 
pal wood employed for these purposes in the Darjiling Hills (Gamble) 
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The Yellow Champac. 


Michelia nilagirica, Zenk, ; FL Br. Ind., /., ; Wight, Ic,, /. 938. 

Var. a Wightii.—M. ovalifolia, Wight. 

Var. /3 Walkeri, —M. Walkhri and M, glauca, Wight. 

Vern. —PHa champa, Hind, j Shempangan, sempagum, shembugha, TaM.i 
Walsappu, sapu. Sing. 

•References.— FL Sylv,, t. 62; Dymock, Warden, and Hooper, 
Pharmacng. Ind., /., 431 Drury, U. Pl.,2g2‘, Balfour, Cyclop,,'IL, 
942; Gazetteer, Mysore and Coorg, /., 57; Itid. Forester, II, 22; X., ^5, 
552; Madras Man. Adm., II., no. 

Habitat.—A tall tree, or shrub at high elevations, found in the higher 
forests of the Western Gh^ls and Ceylon at altitudes of 5,000 to 6,000 feet. 

Oil.—The reputed oil of this tree [Pharm. Jour., Oct. 22, 1887,334) 
was in reality distilled from the bark of Cinnamoirura Wightii (Pharm- 
cog. Ind.), 

Medicine.—Ariention has recently been drawn to the febrifuge properties 
of the BARK. It is said to have been made into decoctions and infusions 
and used as a febrifuge, but there is no evidence of this property being 
known to the Natives of India. An examination of the bark made in 
Europe yielded the following results :—“ The powdered bark gave io'6 per 
cent of moisture, and left 9 7 per cent. ash. It contained a volatile and a 
fixed oil, acrid resins, tannin giving a greenish black colour with fe^'C 
salts, • sugar, a bitter principle, mucilage, starch, calcium oxalate, &c. 
Search was made for alkaloids and mannite but with negative results. A 
decoction did not give the usual blue colour with iodine until a consider¬ 
able quantity of the reagent had been added, a reaction peculiar to cin¬ 
namon and cassia barks (Pharm. Ind.). 

Structure of the Wood.—‘‘Strong, close, and fine-grained, but very 
grometrical; it is used for building purposes, beams, and rafters 

(Beddome). 

M. oblonga, Wall; FI. Br. Ind., /., 43, 

Syn. — M. LACTFA, Wall. 

Vern.— Sappa, phulsappa. Ass. 

Reference.— Gamble, Man. Timb., 7. 

Habitat. —A tree of the Khasia Hills and Assam, , 

Structure of the Wood.—Sapwood white, heartwood dark ^ey,son , 
weight 4oIb per cubic foot. It is used in Assam for canoes and roug 

furniture (Gamble). 

MICROMERIA, Benih.; Gtn. PI., II., ti88. 

A genus of herbs or undershrubs, which belongs of 

Labiat®. and comprises about sixty species, of which three a 

India. Of these M. bifiora, Benth. (FI. Br. Ind., Benth, 

by Stewart as having a weak odour of thyme ; _ j the West- 

(h.Br Ind IV., a small plant inhabiting the Nilgh.ris an^ 

ern Ghdts, Parisnath, and the'Western Himalaya, has the a 
carminative properties of Mentha piperita. 

Mildew, see Fungi and Fungoid Pests, Vol. III., 455 * 

MILIUSA, Ltsch.; Gen. PL, I. ^8, 9.^8. 

A genus of trees or shrubs which comprises ^^^en species. ^1 p '“|,Q,gluana 
tioo to the species described below, it may be remarked that j 

Book./. & T. (Sungden, LaecHAi Tushi, Svlhbt,, M. sclero^. 

M. macrocarpa. Hook f. & T., are small timber trees with hard, ra 
.wood. 
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Miliusa velutina, H ./. dr 7 . / 77 . Br. Ind., /., ; Anonace^. 

Sjn.- UVARIA VELUTINA- Dunal \ u. VILLOSA, Roxb.', GuaTTERIA VELU¬ 

TINA, A. DC, 

Domsdl,gidar*rukh, kdri. Hind.; Lakhari,K.O\..’, Otnef Santalj 
BariVdri, hajrauta, kharreif OuDH ; Gidar-rukh, gv'iyay godsdly dom- 
sdl, N.-W. P.; Kdri, C. P.; Peddachilka duduga, nalladaduga, Tel.; 
Thabutgyiy Burm. 

References.—F/. Ind., Ed. C.B.C., 456; Brandis^ For. FI., 

Kurg, For. FI. Burm., /., 4^ ; Beddome, FI. Sylvt., ; Gamble, Man. 
Timb., 9; Elliot, FI. Andh., 124; Can^bell, Ec. Prod., Chutia Nagbur, 
No. 92J5 ; Gaeetteers — N.-W. P., JV., Ixvti ; Burma,!., 127 ; !nd. 
Forester, III., 200 ; IX., 437 ,• X., 325. 

Habitat.—A large deciduous tree, met with in Garhwal, Behar, Malwa, 
Orissa, Malabar, and Pegu. 

Food.—Flowers in March and April, produces berries in 
July. They are very much like black cherries, and according lo Campbell 
are used as food in Chutia Nagpur. 

Structure of the Wood.— Heart and sap-wood not distinct, sulphur- 
yellow when fresh, light brown when old ; moderately hard ; weight from 40 
to 50ft) per cubic foot. It is easily worked and durable, but liable to 
warp, and is used for small beams, cart-poles, yokes, agricultural imple¬ 
ments, spear-shafts and bars (Brandis). 

Milk Plants, see Calatropis, Vol. II., 53; also Euphorbia, Vol. III., 2g4 ; 
and the members of the AscLPPiAnEiC. ApocynacejE, Euphoremce^e, 
and Urticace.® generally. For further information, sec India-rubber. 

Vol* IV., 337-382* 

MILLETS. 

In those localities of India, in which rice is not cultivated as the staple 
food, the millets are exceedingly important. This is markedly the case in 
wheat-producing districts, a fact which shows conclusively that the bulk of 
Indian wheat is grown essentially for foreign trade. With the exception of 
Burma, rice may almost be said to be grown forborne consumption ; but 
where it cannot be cultivated, the millets invariably take its place, as the 
staple food-crop of the mass of the people. The total area of land under 
millets in !888-89has been estimated 3535,154,468 acres, of which Bombay 
had 15 million, Madras 11^ million, the North-West Provinces i* million, 
the Panjdb nearly 5 million, and Berdr a little over 2 million acres. In 
Bengal millets are scarcely cultivated, excepting to a small extent by the 
hill tribes. The exports of millets to foreign countries during the past two 
years were in quantity and value as follows 

Cwt. R 

1887- 88 640,705 18,47,620 

1888- 89 ••••.... 611,960 19,84,220 

The following are the more important millets arranged alphabetically, 
for further information regarding which the reader is referred to the article 
on each in its respective position in this work. 

Eleusine Coracana, Gesrin. ; Gramine.*:. RagI or Marua Millet. 

A procumbent grass, most probably a native of India, and widely 

cultivated during the rainy season, but chiefly in South and West India. 

It has been grown in Egypt during modern times, is mentioned bv Sanskrit 
authors under the name of Rdjika, but apparently was not known to the 
Arabs, Gr^ks, or Romans. This is looked upon as the staple grain of 
Mysore. A fermented liquor is made from it, also a kind of beer. Ragi 
in 1889 sold in Madras at from 28*42 to 31*36 seers per rupee. 
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List of important Millets. 


Panicum frumentaceum, Roxb,: Shamula or Sawan. 

This is the most rapid growing of all the millets, affording, through its 
early ripening, a cheap grain which comes into market before the main 
autumn food-crop is harvested. It is subject to the danger of destruction 
through excessive rain and blight. The grain is wholesome and nourishing, 
and is a favourite food with the poorer class. 

P. miliaceum, Linn.; CHENAorxHE Common Millet. 

This is viewed as a native of Egypt and of Arabia, and was 
evidently introduced at a very early^ date into India. In Europe, Egypt, 
and Asia its cultivation is pre-histonc. In point of value as a food-stuft it 
is supposed to be inferior to Setaria italica, Beauv-t and fetches accord¬ 
ingly a much lower price. It also grows very much more slowly than 
that species, but has one advantage of great importance to the poorer hill 
tribes, vis., it may be successfully cultivated on indifferent soils up to an 
altitude of 10,000 feet. The straw is of no use as a fodder, and is accord¬ 
ingly thrown away. 

Paspalum scrobiculatum, Linn.; Koda or Kbodon Millet. 

A native of India luxuriating in light, dry, loose soils, cultivated in the 
rainy season. It is far more extensively grown than any of the other 
minor millets, owing to the readiness with which it may be cultivated. U 
is a common and cheap grain, and an important article of food with the 
poorer classes, particularly those who inhabit the mountains and the more 
barren parts*of the country ; but it is considered unwholesome, as it tends 
to produce diarrhoea. It is said to have an intoxicating effect. The straw 
is given as fodder to cattle. 

Pennisetum typhoideum, Rich.; The Spiked Millet or Bajra. 

A native of tropical Asia, Nubia, and Egypt. Cultivated to a 
extent in Northern and Southern India, especially on the Coromandel 
Coast and in the North-West Provinces during the rainy season. The 
grain is used chiefly by the lower classes of natives, and is eaten in the 
cold season. It is considered heating, but more nutritious than rice. 
rain 1889 sold in the North-West Provinces at from I5'73 *9*7 seers 

per rupee. The fodder is much used. 


Setaria italica, Beauv. ; German or Italian Millet, the Kangni op 
THE North-West Provinces. 

This is supposed to be a native of China, Japan, and the Indian 
pelago. It is, however, extensively cultivated in India, both on the piai 
and on the hills ascending to 6,000 feet above the level of the sea. 
crops may be taken off the same field a year, but tins millet is c 1 
grown as a subsidiary crop; there are two varieties. The gram is m 
approved as an article of food. The flour is made into pastry 
valued as a food for invalids. The Brahmins specially esteem it. . 

grain is in demand* as a food for cage-birds. The straw is no 

valued. 

Sorghum vulgare, Pers.; The Great Millet or Guinea Corn; Juar 

CHOLUM, Hind. , . 1. t • !« 

This is perhaps the most important .'^'^IjJi^nous 

regularly exported. According to s"™® dav 

to India and China. It is cultivated in’Lower Egyp' 

under the name dourra, and an analogous form is native 

Africa. DeCandolle inclines to the view that it is more probably a native 

of Africa than of Asia. ^ 

Juar in 1889 sold in the Panjab at 23-46 to 29-65 seers per rupee. 
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Millettia ; The Indian Cork Tree. {J. Murray.) MILLSTONES. 


MILLETTIA, W, A./ Gen. Pi., I., 

A genus of trees or large climbing shrubs which belongs to the Natural 
Order LEGU«iNOSiE,and comprises some forty to fifty species, which are dis¬ 
persed through the tropics of the Old World. Of these, about 24 are natives 
of India. Few are of much economic value. M. pcndula, {Fl.Br. 

Ind., IJ., /05)— Thinwin, Burm. —found in the savannah, and dryjower hill 
forests of Burma up to 2,000 feet, has a very hard heavy wood, beautifully 
streaked and of a dark colour, U is used for cross pieces of harrows, but is 
worthy of attention owingto its beautiful grain and colour. M. atropurpurea, 
Benth, (FI. Br, Ind., II., Jo8) — Danyinnie, Burm. —and M. leiogyna, 
Kurz {FI. By. Ind., II., log), natives of the forests of Martaban, Tenasse- 
rim, Malacca, and Penang, are said by Kurz to yield red resins, of which 
no economic information is available. M. auriculata, Baker {hi. Br, Ind., 
II., J08) — Behel, Santali ; Kol. ; Gurar, Kharw ar ; Mandh, Oudh ; 

GonJha,eanj, Kumaon j Gu-nlr, Gondi ; Murari, Kurku ; Gonjo, Nepal ; 
Brurik, Lepcha —is a very common large climber of the Sub-Himalayan 
tract, from the Sutlej to Bhutan, ascending to 3,500 feet. Its roots are 
applied to sores on cattle to kill vermin ; and are also used to poison fish 
{Campbell, Ec, Prod., Chutia Nagpur, 7566). Dr. Watt found a species 
of Millettia used in Manipur as a fermenting agent. See Malt Liquors, 
p. 13 ^- ' 

MILLINGTONIA, Linn.; Gen. PL, II, 1040, 

Millingtonia hortensis, Linn./.; FI. Br.Ind., IV., 377; Bignonia- 

The Indian Cork Tree. [ceje. 

Syn. —Bignonia subbrosa, Roxb. 

Vm .^ Mini - chambeli , akas - ntm . Hind.; Mach - mach , Uriya; Nimi - 
chambelx , akas - nttn . Bomb.; Beratu mara , Kan.; Kdt malli , Tam • 
Aykayet , BuRM. '* 

Referenc^.— FI. InA , Ed. C. B. C., 4gs ; Brandis, For. FI., 3^7 ; 

For 5 urm JJ 238 Beddome, Ft. Sylv ., t. 249; Gamble, 
Man^ Ttmb.p ^74 i OaU. & Gths.p Bomb. Ft. Supl.p 55; Lisboa PI 
Bomb., t04i GaMette^s:^N.-W..P., /., 82 ; IV., Ixxiv . ; Burma, /., / 3 fi'; 

Cribble, Man. of Cuddapah, 7/; Settlement Rept., N.-W.^P., Shahjehan^ 

pUT^ JX» 

Habitat.—A large tree, cultivated in avenues and gardens in most 
parts of India ; indigenous in Burma and the Malay Archipelago, perhaps 
also wild in Central India, on the Upper Godavery. Kurz says it is 
rather rare in the tropical forests from Martaban down to Tenasserim. 

Structure of the Wood.—Soft, yellowish white, weight 421b per cubic 
foot, takes a fine polish, and is adapted for furniture and ornamental work 

Domeatic,--From the bark an inferior kind of cork is made. 

MILLSTONES, 

“The usual conception of a millstone is that it should be a hard, tou^h 
ewrse, s.hcous ^ndstone or grit, and these characters have become perpetual 
ed m the term millstone grit, which has been conferred upon a group ©r rocks 
underlying the coal measures. In the absence of sandstones or grits manv 

“ quartzites, gneiss, granite, and trachyte, are usSl, and thl? 

IS particularly the ca^ in India owing to the cost of carriage of the best stones 
to distarit points. As a general rule, within the rocky tracts of India, the 
natives, if they happen to belong to these sections of the population who use 
ground meal, have shown considerable intelligence in selecting the material best 

u"*! rudc quamcs which have been worked from time 

V f 1^ ^ regions. Where hard and tough 

rocks arc not to l^ found, softer ones arc used, with the natural result that the 
meal or flour contains a greater or less amount of grit and du3t“ (Ball). 
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Millstones 


Millstones, Ball in Man. Geology of India, III., 

References.— Powell Pb Prod., $8; Settlement Rept., Haoira 

105; Bombay GaaetUety K, 22. ^ 

Occ^ence.-Information regarding the actual sources of millstones, in 

the various districts of India, is very incomplete. Ball writes. “Exclud¬ 
ing the inferior qualities of millstones made from gneiss, granite, &c.. the 
oldest-rock which is used for this purpose is a kind of arkose or grit, which 
occurs in the older transition rocks. The Vindhyan series affords a variety 
of materials of different decrees of density and texture. Among the Gond- 
wina rocks the Barakar grits are perhaps the most largely employed, and 
in many of the coal fields they are quarried rudely at the surface for this 
purpose. A lyarry has been worked for many years at Jutkuttia, in the 
Karakpur hills, Behar, in a bed of coarse arkose which presents some resem¬ 
blance to the true millstone grits, but the origin of its component minerals 
from crystalline rocks is more directly and prominently apparent. 

^o*J}t)ay, thick-bedded sandstones of the Kaladgi series, seen at 
Gudur, Parvate, Guldegudd, and elsewhere^ have been recommended 
by Mr. Foote as likely to be well suited for the manufaciiire of large 
millstones. Mr. Wynne alludes to several rocks in Cutch which furnish 
tough millstones. These are silicious grits, which occur both in the 
Jurassic and sub-nummulitic groups, and a very similar rock of nearly 
black colour is found in the tertiary beds at Karimori hill j they are also 
obtained near Chunduya, west of Anjar. 

Trade. Factories at the presidency towns, as a rule, import the mill¬ 
stones they require from Europe. Ball, commenting on this, writes, “ It 
will be long before India will produce anything equal to the burrstones 
which have, to a great extent, superseded the ordinary millstones.” It 
is somewhat interesting to remark, however, that millstones of superior 
quality were exhibited at the Colonial and Indian Exhibition (in the Indian 
Economic Section) and that these attracted considerable attention. 

MIMOSA, Linn, f Gen, PL, cp?. 

[ voi. \n.. Pt. I. 

Mimosa dulcis, / see PithecoIobiumdulce,5f«M ; Leguminos^; 

M. pudica, Linn.f FI, Br. Ind., II,, 2gr. 

The Sensitive Plant. 

Kumaon; 

_- , - - , . - , . ^ risdmani, 

Guz.; Total-^adi, Tam. j Peddn nidra kanti, atta patti, Tbl.; Mudu* 
gudavire, Kan.; Hte^ka^yung, takayung, Burm.; Vdrdkakrdnta, 
laijdluf Sans. 

References.— Ft. Ind., Ed. C.B.C., 4231 Elliot, Flora Andh., r/ 7 , 
t4g; Ainslie,Mat.Ind.,II., 432 ; U. C. Dutt, Mat. Med. Hind. 3 ^* 
322 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 275 Pharmacographit^ 
Indica, I.,$ 38 ; Catn. 1 . Baroda Darbar, Col. Ind. Ex., No. i 3 o; Bade 
Powell, Pb. Pr., 345 : Atkinson, Him. Dist., 309 ; Gaaetteers Mysore and 
Coorg, /., 5p/ Bombay, XV., ISg ; Peshawar, 26 ; Ind. Forester, X., J5. 
Habitat.—A small shrub, naturalised over the greater part of Tropical 
and Sub-tropical India, probably introduced from Tropical America. I^n 
some parts of the lower provinces it occurs in such abundance, along road¬ 
sides, as to constitute the chief if not sole vegetation, and gives to sue*! 
tracts a singular appearance as the traveller leaves behind him a field o 
drooping leaves. 

Medidnc.— Alnslle informs us that “a decoction of the root is consi¬ 
dered on the Malabar Coast to be useful in gravellish complaints. n 
Vytians of the Coromandel side of India prescribe the leaves and rw 
cases of piles and fistula: the first are given in powder, in a httle mi 
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Vern. — Lajdlu, lajjdvati. Hind,; Beng. j Ldfwdnti, 

Ldjwanii, Pb. j Zhand, Pushtu: Ldialu, Idjri, Mar. ; Ldjdlu, 
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MIMUSOPS 

Elengi. 


the quantity of two pagodas weight or more, during the day.’ Baden 
Powell describes the same uses of the plant in the Panjdb. Dymock 
states that by Muhammadan writers it is considered resolvent, alterative, 
and useful in diseases arising from corrupted blood and bile. The juice is 
also applied externally to fistulous sores. It is gathered at special times, 
and its administration is accompanied by a certain ceremony. “ In the 
first week, all bilious diseases and fevers are cured ; in the secovid, piles, 
jaundice, ^c., and in the third leprosy, scabs, and pox. In the Konkan the 
leaves are rubbed into a paste and applied to hydrocele; and their juice 
with an equal quantity of horse’s urine is made into an anjarit used to re¬ 
move films of the conjunctiva” (cornea?) “by setting up an artificial 
inflammation.” The root is used as a charm for certain forms of cough, 
being tied round the neck {Mat. Med. W.lnd.'). Surgeon-Major Cal- 
throp, Morar, writes that the juice of the leaves is used to impregnate 
cotton wool for a dressing in any form of sinus. 

Chemical Composition. —The authors of the Pharmacographia 
Indica write, ” The tapering thin roots of M. padica contain 10 per cent, 
of tannin of such a nature as to form a good black ink with salts of iron. 
The ash of the root amounts to 5*5 per cent.” 

Mimosa rubicaulis, Linn.; Fl. Br. Ind., II., 2gj. 

Syn.— M. MUTABILIS, Roxh /M. OCTANDRA, Roxb. l M. ROTTLRRI,5/>r^«^. 

Vem. — Skiah-kanta, Hind, j Skiah-kanta^ kuchi~kanta, Brng.j Sega 
;an«m, SanTAL ; Agio, kingli, ktngret^ N.-W. P.; Rdl, riauly didridr, 
arlu, alia, kikkri, irmt^deo khddir, Pb. ; Alld, Raj. j Hujiru, Si ND; Bida, 
chandra, undra, ventra, Tel. 

References. — Roxh., Fl. Ind., Ed. C.B.C., 423 ; Dais, dr Gibs., Bomb. Fl., 
8s; Stewart, Pb, PL, 72; Elliot, Flora Andh., 28, t86, igr ; Campbell, 
Ec. Prod., Chutta Nagpur, 8451; Murray PI. and Drugs, Sind, l 36 ; 
Baden Powell, Pb. Pr., S8s ; Atkinson. Him. Dist.,2oQ, 741 ; Gasetteers :— 
Mysore and Coorg, I., 59/ N.-W. P., /., 80 • IV., Ixxi : Rawal Pindi, 
rS ; Agri.-Hort. Soc. Ind. Jour. {Old Series), IX., 420 ; XIII., sog; Ind. 
Fared., IV., 227; VIII., loi, ng, 417 ; I.X., j 3 , 451 ; XII., App. 12. 

Habitat.—A large, straggling, prickly shrub, ^^’hich is found throughout 
the greater part of India, and ascends to 5,000 feet in the Western 
Himalaya; aistributed to Afghanistan. 

Medicine.—Stewart states that in Chamba the bruised leaves are 
applied to burns, and that the fruit also is medicinal. Atkinson attri¬ 
butes to the seeds the same properties as those of M. pudica, and states 
that the leaves are prescribed in the form of an infusion for piles. Camp¬ 
bell writes that in Chutia Nagpur the powdered root is given when, 
from weakness, the patient vomits his food; the fruit and leaves are also 
used medicinally.*' 

Structure 01 the Wood.—Sapwood yellowish-white; heartw< "kI red, 
hard ; weight 41 to 52fc; used for making gun-powder charcoal. 

Domestic, &c.—It is a valuable hedge plant. 

M. SCandens, Linn., see Entada scandens, Bth, ; Vol. III., 245. 

MIMUSOPS, Linn.f Gen. PL, II., 661, 

A genus of trees which comprises some 30 species, natives of the tropics of 
both hemispheres. Of these four or five are natives of India. 

[lSS6 ; SAPOTACE.fi. 

Mimusops F.lengi, Linn.; Fl. Br. Ind., III., $48 ; Wight, Ic., i. 

Vem. — Mulsdri, maulser, bakul mulsari, mauharau. Hind. ; Bakul- 
bakal, bohl,^E.nG.’, Baulo, haul, Uriya; Maulsdid, . P.; Maul 

sirt,maulsari,PQ.', Ghdlsari, bhShariytZ.V.-, Borsali, Bomb. ■; Ovnlli, 
wowli, vavoli, bakula. Mar.; Bolsari, borasalli, Guz. ; Barsoli, Meywar ; 
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Mogadanty magila-maraniy Tam. ; Pogada, pogada-md‘\..y Tbl. ; Bokal- 
boklu,mugali,kanjaypogadayK\H.\ Malay. ; Khaya, kha-yd, 

gungy Burm.; Munemal, SiNG.j Bakuly vakula, Sans. 

References.— FI. Ind.y Ed. C.B.C.y 318: Voigty Hort. Sub. Cal,, 

3 j! ; Brandisy For* Fl.y 2^3 ; Kurty For. FI. aurm.y II.y 123 ; Beddonte, 
Fl. Sylv.yt.40; GamhUy Man, Timb., 245; Dah. & Gibs., Bomh. FI., 
140; Stewarty Pb PL, i 36 ; Mason^ Burma and Its People, 404, 482; 
Sir W. Elliot, Fl. Andh., IS4; Sir W. Tones, Treat. PI. ind., V., no; 
Taylor, Topography M Dacca, $8; Moodeen Sheriff, Supp. Pharm, Indr, 
175 ; U, C. Dutt, Mat. Med. Hindus, 188, 322 ; Sakharam Ar/un, Cat. 
Bomb. Drugs, 83; Dymock, Mat. Med, W. Ind., 2nd Ed., ^0 ; Cat. 
Baroda Durbar, Col Ind. Exhib.; Birdwood, Bomb.\ Prod., 269, 286; 
Baden Powell, Pb Pr., $85 ; Drury, U. PI. Ind., 292; Useful PI. Bomb. 
{Vol. XXV., Bomb Gatfgty 164, 223, 392; Econ. Prod. N.-W. Prov., 
Pt, V. {Vegetables, Spices, and Fruits), 78; Gums and Resinous Prod. 
{P. W. Dept. Rept.), is, 27; Gums and Resins, 20; McCann, Dyes and 
Tans, Beng.y i 3 b, 132, ISQ, z'V), 16$, 168; Selections, Records Govt. 
India IM. & A. Dept.), i888-8g,93; Statistics Dinajpur, tSiMoore, 
Man. Trichinopoly, 79; Gribble, Man., Cuddapak, 262; Settlement Rept., 
HW. P.f Shahjehanpore, IX ; Gaeetteers: —Bombay, V., 28$; VII., 42 ; 
XL, 2S ; XIII.. 23; XV., 40 ; XVII., 23 ; XVIIL, 44 ; Panjdb, Hoshidr- 
pur, IIy N.-W. P., I., 82 ; IV., Ixxiii; Burma, I.,i 3 i; Mysore and 
Coorg, I.y 62; II., 8; Rdjputdna, 27 ; AgrLHorti.Soc. Ind. : — Journals, 
{Old Series) IV., 220 ; VIII., SeL, 178 ; XI/I., Sel. 61. 

Habitat.—A large evergreen tree, frequently cultivated in India, wild 
in the Deccan and Malay Peninsulas. 

Gum. —It yields the Pogada gum of Madras {Birdwood). No in¬ 
formation is obtainable regarding the chemical composition or properties 
of this gum. 

Dyes and Tans.—The bark is used in certain districts of Bengal, 
either by itself or in combination with that of Terminalia tomentosa 
for dyeing shades of brown {McCann). Samples sent to Mr. Wardle 
were reported on as follows :—** This bark is scarcely, in the slightest de¬ 
gree, astringent; it only contains the small amount of brownish-red 
ing matter usual with the majority of barks 1 have examined.” With 
Colton a light grey colour was obtained, and with silk various shades 01 
reddish-drab, drab, and fawn. The bark is also employed as a 
various parts of the country. Examined by Professor Hummel of Leeds 
it was found to contain 4 per cent, of Tannic acid, and to yield a T 

dish, slightly turbid decoction. Its money value compared with Divi-div 
at 125. per cwt., was 15. xd, per cwt.; with Valonia cups at 165. 

25. ; with Ground Myraoolans at 75. td . per cwt., I5. \z\d. ; and wii 

Ground Sumach at 135. 3^ per cwt., 25 . 8^^/. The tanning material is, 

therefore, of very little commercial value. , 

Oil.—The FLOWERS contain a volatile oil from which a sweet-scent 
water is distilled. From the seeds a fixed oil is obtained by 
which is used for culinary purposes, for burning and for medicine, 
cording to Beddome, it is also employed by painters. 

Medicine.—This highly ornamental tree has long b^n valued f^ 'ts 
medicinal properties, and is mentioned pearly Sanskrit writers. * , 

the unripe fruit is recommended by Chakradatta as astringent, 
a useful masticatory for fixing loose teeth. The same writer ® . 

that the bark is astringent and that a decoction U useful aS a g b 
in diseases of the gums and teeth {U. C. Dutt). 

vail to the present day in most parts of the ^untry. {T . jt 

logue of the Baroda Durbar Exhibits at the Colonial-I^.an 

is stated that the unripe fruit is astringent and from the 

teeth; that the bark is also astringent and is used rplai^tion 

mucus membranes of the bladder and urethra, as a garg 
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Mimusops Elengi. 


(^. Murray.) 


MIMUSOPS 

hexandra. 


of the gums, and as a febrifuge^ Dymock states that a similar use is 
made of the unripe fruit in the Konkan, and that the fruit and flowers 
along with other astringents are used to prepare a lotion for sores and 
wounds. He further writes that, according to Mir Muhammud Hussain, 
“ a snuff made from the dried and powdered flowers is used in a disease 
called ahvoahj which is common in Bengal. The symptoms of this disease 
are strong fever,iieadache and pain in the neck, shoulders, and other parts 
of the body. The powdered flowers induce a copious defluxion from the nose 
and relieve the pain in the head.’* W. Coldstream, Esq.,C.8., writes that 
the bark is much sought after in the Panjab as a medicine for increasing 
fertility in women, the trees being frequently killed owing to the extent to 
which the bark is stripped. In Kanara the water distilled from the flowers 
is employed as a stimulant. Taylor mentions that the seeds, bruised and 
made into a paste, are used to form suppositories in cases of obstinate 
constipation. 

Special Opinions.—§“ The green fruit is astringent. The bruised 
seeds after removal of kernel are used in constipation of children, but are 
highly irritant ” {Bolly Chand Sen, Teacher of Medicine). “ The seed, 
reduced to paste and mixed with old ghi^ is used as a suppository in 
cases of constipation of children. I have frequently seen it employed in 
this way, and have found hard scybellae passed within 15 minutes after 
the introduction of the suppository into the rectum” (C*Vi 7 Surgeon 
R, Macleod, M.D., Gya). “ Decoction of the bark is an excellent astringent 
gargle” (Cfvi 7 Surgeon S. M. Shircore, Moorshedabad). ** The pulp of 
the ripe fruit is sweetish and astringent and has been successfully used 
in curing chronic dysentery” {Surgeon^Major B, Gupta^ MB*^ Puri). 
“Applied to relieve headache ” Surgeon S. C, Bhuitacharji, 

Chanda). 

Food.—The tree produces small fragrant flowers in abundance during 
the hot season. They fall in showers and are succeeded by small, oval 
BERRIES, which are yellowish when ripe, and have a small quantity of 
sweetish pulp, sometimes eaten by the poorer natives. Lisboa states that 
the natives in certain parts of Bombay make a preserve from the fruit. 
The OIL yielded by the seeds is employed for culinary purposes. 

Structure of the Wood.—Sapwood large, whitish, very hard; heart- 
wood red ; weight about 6ott» per cubic foot {Gamble). Beddome writes 
“ It is close and even-grained, pinkish to reddish-brow n in colour and takes 
a good polish.” It is used in house-building, for cart shafts and cabinet 
work, and is said to last for fifty years. 

Domestic and Sacred.—The tree is chiefly cultivated for its ornamental 
appearance, and its fragrant flowers. The latter are valued for making 
garlands, are sometimes used for stuffing pillows, and the attar distilled 
from them is esteemed as a perfume. According to Drury, the tree is 
chiefly grown in Southern India round the mausoleums of Muhammadans. 

[ ^ 5^7 

Mimusops hexandra, Roxb.; FL Br. Ind., III., f Wight, Ic., 

Syn. —M. INDICA, Z)C. ; M. Kauri, Wall., not of Linn, 

Vern, — Kshiri , khir , khimi ,\\\ HO .^ Khirkhejur , Beng.; Ckarkuli , Uriya * 
Raini , Gond; A’/uVni, N.-W. P. ; Rain , khirni , • Rdjan , kerni 
rayani , Bomb. ; Riijana , Mar. ; Rankokari , rayan , khirni , kaira , Guz ♦ 
Palla , kannu palle , Tam.; Pala , palle pnnlo . halla bandu PalA * 

paid , SltiG.; Do - gota , And. ; Rdjddani , kshirini . Sans. * * t 

References. — Brandis, For. FL, 291 ; Beddome, For. Man., 142 i Gamble 
Man. Timb., 246 ; Grah. Cat. Bomb. PL, 106 ; Dais. & Gibs., Bomb FI 
140 ; Klliot, Flor. Andh., 142 ; U. C. Dutt, Mat. Med. Hind.,314 . Dy. 
mock. Mat. Med. W. Ind., 2nd Ed., 482; S. Arjun, Bomb. Drugs, S3 - 

M. 583' 


MEDICINE 

Flowers. 


578 


FOOD. 

Berries. 

579 

oil. 

580 

TIMBER. 

581 


DOMESTIC. 

582 


583 







252 


Dictionary of the Economic 


MIMUSOPS 


The Poma d’Adao. 
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He. Pd. N.-W. P.^ t. V., 78 ; Drury. U. Pl.y 2 g 3 ; Lisboa. U. PI. Bomb*, 
164: Gums and Resinous Prod. {P. W. D. rept.), 15; Cooke, Gums 
and Gum-^esins, 20; Oils and Oilseeds, 60 ; Gasetteers: — Orissa, II., 
179; Bombay, III,, 16, ig8 • IV., 23; V., 26, 285, 360; VI., t2; 
VII.,40, 42; XIII., 25 { N.-W. P., I., 82; IV., Ixxiii ; Ind. Forester, IV., 
230 , 292 ; VIII., 29, 1/7, 208, 4/0 ; X., 3u3g, $ 47 * 54 ^; XL, 4go; XII., 
{App.), 28 ; XIII., 25, t2t ; Madras, Man. Administration, I., it4 ; Grib- 
hie, Man. Cuddapnh, 262. 

Habitat.—A large tree found on the mountains of South India, extend¬ 
ing to the sandstone hills of Pachmari, north of the Godavari; also wild 
in Ceylon, and cultivated in North-West India. 

Gum.—This species, like the preceding, yields a gum which appears to 
be of little value. 

Oil.—The SEEDS are said to yield an oil, regarding which no informa¬ 
tion is available beyond the statement that it is used in Baroda to adul¬ 
terate 

Medicine.—This species has much the same properties as the preced¬ 
ing; thus Dymock writes, *‘The bark which is used medicinally is exactly 
similar to tliat of M. Elengi. In the Konkan the milky juice made into 
a paste with the leaves of Cassia Fistula and the seeds of Calophyllum 
inophyllum is applied to boils. The juice of a Loranthus which grows 
upon the tree is extracted by heat, and given with long pepper in cramp 

Food.—It flowers in November-December and produces an olive¬ 
shaped, yellow BERRY, which is eaten. In the Baroda Gazetteer it is 
stated that the dried fruit is eaten by Hindus on fast days when cooked 
food is forbidden, and that in the hot weather the poorer classes eat it 
largely mixed with whey. It is, however, powerfully astringent and cannot 
be eaten with impunity by those unaccustomed to its use. Lisboa states 
that it is said to be the chief article of food of the poorer classes in Gujarat 
during the hot weather months. In other parts of the country it appears 
to be chiefly eaten during times of scarcity. 

Structure of the Wood.—Heartwood red, very hard, tough, close and 
even-grained; weight, 60 to 72% per cubic foot. Used for sugar-mill beams, 
oil-presses,house-posts, &c., and recommended by Brandis as an excellent 
wood for turning. 

Mimusops Kauki, Linn. ; FI. Br. Ind., III., $49* 

The Obtuse Leaved Mimusops; Poma or Fructa d'Adao, 

Port, at Goa. 

Syn. — M. BALOTA, Blume; M. DISSgCTA, Br.; M. Hookeri, A. DC.; M. 
Browniana, Benth. 

Vern.— Khirni, Hind.; Khirni, rooi^khirni lodh, Pb. ; Khirni, Bomb.; 
Kauki, Mar.; Bua sau, Malay. 

References.— Fl.Ind., Ed. C.B.C., ; Voigt, Hort. Sub. Cah, 

341; Brandis, For. FI., 293; Dale. & Gibs., Bomb. Fl., Supply S j 
Stewart, Pb. PL, i 36 ; Mason, Burma and Its People, 4 ^; 

Bomb. Dru^s, 204; Murray, PL and Drugs, Stnd, /^; Baden * 

Pb. Pr., 365, SBS; Drury, U. PL, 2g3; 

Birdwood, Bomb. Pr., 167; Gasetteers :—N. W.-P., 

Hoshidrpur, It, Gujrdt, //; Settlement Reports .—Central Frovs., 

Chanda, App. VI.; Panjdb, Gujrdt t 3 S- , , , , • ..i. 

Habitat.—A large tree, met with in Burma at Amherst, also in^the m y 
Peninsula, and tropical Australia; occasionally cultivated as *ar west as 

Hoshi^pur, Multdn, Lahore, and (iujranw^la., , ...uirh 

Gum.—A viscid gummy juice exudes on incision from the bar - 
may probably be converted into an inferior kind of Guttapercha ( * 

It may be mentioned in connection with this statement thatM. * 

Don. f=Achras Sapota, Linn., Vol. I., 8o). a tree u fnowS 

its fruit, also yields a substance resembling Guttapercha, wh 
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The Andaman Bullet«wood. 


(y. Murray.) 


MIRABILIS 

Jalapa. 


in Mexico as chiclp.-gum. Several other American species of the genus 
yield similar gums, of which M, globosa may more particularly be men¬ 
tioned as yielding Gum Balata. 

Oil. —An oil is said to be expressed in Burma from the seed. 

Medicine.—The powdered seeds are used as an application for ophthal¬ 
mia, and are also employed internally as a tonic and febrifuge. They are 
considered hot and moist, and are prescribed in leprosy, thirst, deli¬ 
rium, and disorders of many of the secretions. In the Panjdb they are 
also considered anthelmintic. The root and bark are believed to be 
astringent, and are given in infantile diarrhoea after being ground with 
water and mixed with honey. The leaves, boiled in gingelly oil, and added 
^ the pulverised bark, are considered a good remedy in Beriberi {Rheede). 
The MILK of the tree is said by Dr. Emerson to be employed in inflammation 
of the ear, and in conjunctivitis. The leaves ground and mixed with the 
root of curcuma and ginger are used as a cataplasm for tumours. 

Food.—The fruit, known in Goa as pome or fructa d* Adao (Adam’s 
apple or fruit), resembles an Ahmedabad (Zyzyphus jujuba), is slightly 
acid, and is eaten \Lisboa). Mason states that the dried fruit is imported 
by the Chinese in Burma from Singapore. Drury states that the acid and 
esculent fruit is said to increase the appetite. 

Mimusops littoralis, Kurz; FI, Br. Ind., III., 

Andaman Bullet Wood. 

Syn.— M. INDICA, Kura, not of A. DC. 

Vem.— Burm. ; Dogola^ And, 

References.— For.FL Burm., //., nS ; And. Repoii, 42; your As 
A V’ Brandts, For. FL, 292; Gamble, Timb.^ZAt. 

Habitat.-A large evergreen tree, met with in the coast forests of the 

Andaman Islands and in Upper Tenassenm. In the former localitv it 

forms nearly pure forests on the level lands behind the beack and^ in 
the mangrove swamps. ’ 

pro?irceI^^d'dV """ " 

Structure of the Wood.—Sapwood light-coloured, heartwood smooth 
reddish or pinkish-brown. close-grained, durable, very hard, and heavy’ 
handsom^ but apt to split. Average weight, according to Brandis, 67 *qIL’ 
value of P. between 748 and 1091, average 895. ItTs used in the Anda¬ 
mans for bridges and house-posts, and has been tried for sleepers. 

MIRABILIS, Linn.; Gen. PL, IIf 
Mirabilis Jalapa, Linn.; DC. Prodr., Kill., pt, il, 42^; 

Marvel of Peru ; sometimes called the “ Four o^'clock^ 

from its flowers opening in the aftPr«r.rtr. ^ 



Ind., II., 284 : Moodeen Sheriff, Supp Pharm V 
Fleming, Med. PL and Drugs, as in As. Res., VaL x/.]* 
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The Marvel of Peru, 


Bomh* DruKs^20$; Med. Top. Ajm.^ /50/ Baden Powell^ Pb. 
Atkinson, Him. Dist., 3i6,74^: Lisboa, U. PI. Bomb., 203, 3go f Bira~ 
wood. Bomb. Pt., Smith, Die., 260; Gaaetteers:—Mysore & 
Coorg, /., 6$; Bombay, XV., 441 ; N,~]V. P., /., 84; IV., Ixxvti. ; Indian 
Forester, III., 237', X., 3s t Settlement Kept., C. P., Chanda, App. VI. 
Habitat. —Cultivated or spontaneous over the greater part of India, being 
equally plentiful in the hotter valleys of the North-West Himalaya (frooi 
the piains up to 7,000 feet in altitude) and in the far east in Bengal, Mani¬ 
pur, and Burma. 1 he flowers are yellow, purple or magenta, and in cultU 
vation variegated or double. The stems of the yellow-flowered forms are 
yellowish, of the others red. The plant is often so prevalent near village 
sites as to exclude all other vegetation. 

Medicine.—The tuberous root of the Marvel of Peru was once supposed 
to be the jalap of the shops, but that has long since been known to be 
produced by an IpomGsa {Conf, with Vol. IV., 488). It is believed by 
native practitioners to be gently aperient, but when subjected to clinical 
trials by Shoolbred &. Hunter, ana later by O’Shaughnessy, its purga¬ 
tive powers were found to be feeble, uncertain, and unworthy of attention. 
The bruised leaves form a favourite application amongst the natives for 
abscesses and boils, to hasten the suppurative process. Waring states 
that on one occasion he saw a greatly increased amount of pain and inflam¬ 
mation follow the use of this application, in the case of a lady who had 
been induced to apply it to a ^il by her native attendant {Pharnt. Ina,). 
Dyn^ock notices the same use of the leaves, which was, indeed, fi^t 
described by Rumphlus. The former author also states that in the 
Konkan the dried root powdered and fried in ghi with spices, is given 
with milk as a A, or strengthening medicine, and rubbed with wajer 

is applied as a lep in contusions. 1 • r 

Special Opinions. — §*‘The leaves are used as a stimulant poultice for 

boils and abscesses** {Assistant Surgeon Nehal Stngh, Sahdrunbur). 

« Four o’clock leaf is used as a poultice to boils, also mixed 
as a stimulant to ulcers** {Surgeon^Major L. Beech, Coconada). ine 
heated leaves I have frequently used instead of poultices to promo 
suppuration** {Honorary Surgeon E. A. Morris, Tranquebar). 

Food.—The leaves are said to be largely used as a vegetable at Uos 

in the Salem District. , j* • t 

Domestic.—Rumphius informs us that the Spanish ladies in t ernaie, 

employed the powdered root mixed with rice flour and sandal wood oil 

a cosmetic. The powdered seeds are still used for the same purpose 

Japan. 

Mochras, see Bombax malabaricum, DC.: Vol. I., 487. 

MODECCA, Lam.; Gen. PL, I., 813. 

A genus of twining herbs or undershrubs, which 

poTsonous, and is used by the Cinghalese as a med.c.ne (En. PI. Zey.. 

128 i Btw Itid.f 11*9 

MOLLUGO, Linn.; Gen. PL, L, Ss 7 - 

MollUSO Cerviana, Seringe ; FI. Br. Ind., II., 663; FicoiDE.fi, 
^SynT-M. OMBELLATA,iri«£^^; Pharnaceum Ltnn^ 

Vlm.-Ghimd sdk, Beno.; Pada, Mar. ; Parpadagum, TAM.i rp 
taka, Tel. ; Pat-paadagau, Sing. 
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M olybdenum. 


{J, Murray.) MOMORDICA 


References.—Z)C., Prodr., 392; Boiss., FI. Orient., J., 756 ; Thwaites. 

En. PI. Zeyl.t 24; Gaeetteersy N,‘W. P.y JV., Ixxii. ; X.y 3 io. 

Habitat.—A herb found from the Panjdb to Ceylon in the hotter and 
drier parts of India, not in Bengal. 

Medicine.—Thwaites states that the plant is used as a medicine in 
fevers; Dr. Peters in a special note informs us that it has the reputation of 
promoting the flow of the lochial discharge. 


Mollugo hirta, Thunb.; FI. Br. Ind., IT., 662 , 

Syn.— GLtNUS lotoides, Unn.; G. parviplora. Wall.; Pharnaceum 
PENTAGON u M, ; Tryphera prostrata, Blume. 

Vtm.—Duserasag, Beng. ; Kottruk, SiUD i Porprang, gandi butt, dried 
Bakhmi haiyuty Pb. 

R^erences.— Roxb., FI. Ind., Ed. C.B.C., 27s ; Kure, in Jour. As. Soc. 
fS 77 t pl, »•, ; Dais. & Gibs., Bomb. FI., 16 ; Stewart, Pb. PI., toi. * 

Habitat. —A herb found commonly throughout India and Ceylon. 
Medicine.—The dried plant is a common drug in the Panjab and Sind 
where it is believed to be a useful purgative in diseases of the abdomen. 

Food.—Roxburgh states that the tender shoots are used by Natives 
in their curries. 

M. Stricta, Linn, ; FI. Br, Ind., 11 ., 66 j, 

Syn*— Mollugo triphylla. Lour.; M. Linkii, Seringe • M penta- 

PHYLLA, Lxnn.; PHARNACEUM STRICTUM, TRIPHYLLUM. and PENTa- 
PHYLLUM, ’ rivriiA 

Vtm.—Pita gohum, Uriya; Jharasa, Mar.; Zharas, Bomb.: Verrickd^ 

tarastf Tbl* 

Ref^ences. Rkeede, Hort. Mat.,X.y t. 26; Kurgyinjour. As Soc 
iff 77 .pt. lly in.; Dal» & Gibs., Bomb. FI., ,6: Hlfioty FI Andhr 
rgr ; Dymock, Mat. Med. W. Jnd., 2nd Ed., 75 • Lisboa, fj. PI Bomb ’ 
! Gazetteers, N.-W. P.y t V., Ixxii. ; X., 3 to. '* 

Habitat.—A very common herb throughout India and Ceylon 
Medicine.—Believed to be stomachic, aperient and antiseptic, ^iven to 

women to promote the menstrual discharge {Dymock). ^ 

Special Opinion. -§ “ The bitter leaves are antiperiodic ” (Surgeon- 
Major W. O. Steivart, Cuttack). ' * 

Food.—Lisboa states that it is eaten as a pot-herb in all seasons. 
Mollusca, see Oysters, Vol. V.; Pearls Vol. VI.; and Shells, Vol. VI. 

molybdenum. Ball in Man. Geol. 0/India, HI., i 6 r. 

Molybdenum. This’metal occurs generally as the sulphide, or molvbde 

nite, and has never beer found native; an oxide resulting from the alters 

bon of the sulphide sometimes occurs. Molybdenite has occasionally. 

been found in small Quantities in the crystalline or metamorpHc^Ws of 

India esp^ially m tTiose of Chutia Nagpur. Its appearance is so like 

graphite that it 13 often mistaken for it. Specimens have been found in 
the galena mines of HazdribAgh. ound m 

Uses.—Molybdenite is employed in the preparation of a blue 

employed for industrial pufp^ses 

Momea, see Cannabis sativa, Linn.; Vol. II., 115. 

MOMORDICA, Linn. ; Gen, PI., 82 $. 

A genus of climbers with simple tendrils which comndcAc .. 

stlTrl hemispheres, chiefly of Africa. Of these*five"o'r 
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[ BITACEi. 

Momordica Balsamina, Linn.; FL Br. Ind., //., 6/7 / Cucur- 

Vern — Kurelo-jangro, Sind. ; Mokha, C. P. j Mokah, Arab. 

References. —Lisboa, U. PI. Bomb,, 158 ; Atkinson, Ec. Prod., N.^W. P,, 
Pt. V., 7 ; Ainslie, Mat. Ind., II., rj$ ; Murray, PI. and Drugs, Sind, 
41; Birdwood, Bomb. Prod., iS 9 f Chanda Settlement Rept., App. VI,; 
CaBetteers, N.-W. P., IV., Ixxii.; Stocks, Rept. on Sind. 

Habitat.—A climber met with in Sind and the Panjdb, 

Medicine.—According to Atkinson, it is occasionally employed in native 
medicine. Ainslie writes, “The fruit, Hasselquist informs us in his Iter 
Palestinum, is famous in Syria for curing wounds; it is a fleshy ovate berry, 
ending in acute points. The natives cut it open and infuse it in sweet oil, 
which they expose to the sun for some days, until it becomes red, and 
then preserve it for use; dropped on cotton, and applied to a fresh wound, 
they consider it as a vulnerary, little inferior to the balsam of Mecca.” 

Food.—The young green fruit is eaten as a pickle; when ripe it is from 
I to 3 inches long, rostrate and orange red, and is eaten as a vegetable in 
stews, &c. 

M. Chaxantia, Linn. / FI. Br. Ind., II., 616 ; Wight, Ic., i. $04. 

Syn. —M. humilis;M. muricata, DC.; M. senegalbnsis, Lamk.i 

CuCUMIS AFRICANUS, Bot. Reg. 

Vern. — Karild, kareli, kardlu. Hind.; Karald, uchchhe, poti-kakar, /V- 
thuya, bard masiya, Beng. ; Karena, Uriya; Kakral^ kakiral, Assam; 
Karela, karola, N.-W. P.; Kurela, KumaoN; Kartld, karild, ?s.\ 
Karelo, SiND; Karli, C. P.; Kdrld, Bomb. j Kdrli, karate, MaR. ; 
Kdreld, kardlo, karelu, Guz. j Kardld, Dec.; Pdvakka-chedi. pava-kat, 
Tam. ; Kdkara, ura kakara, tella kdkata, metta kdkara, Tel. ; Kag~ 
ala-kdyi, Kan. ; Kaippa^valli, pdvakkd-cheti, panti-pavll, kappakka, 
Malay.; Ke^hin-gd-bin, kyei-hen-kha, Burm.; Karawila, battu-karawU- 
la. Sing.; Sushavi, kdra-valli-latd, kdravella, Sans.; Qisdul-bam, 
Arab.; Stmd-hang, karelah, Prrs. 

References.— , FI. Ind., Ed. C.B.C., 696,* Kura., 

iSTj, II., 102; Thwaites, En. Ceyl. PI., 126 ; Dale. & Gibs., Bomb, r ., 
102 ; Stewart, Pb. PL, 98 ; Mason, Burma and Its People, 47LJ47J f 
W. Elliot, FI. Andh., 77 , tis, IS'^, iSb ; Rheede, iiort. Mal., Vtn-» 
t. 9 ; Rumphius.Amb., V., t. ISI ! O’Shaughnessy ^eng. Dispe^-^, 
3 Si i Moodeen Sheriff, Supp. Pharm. Ind., i 75 / Dutt, M * w 

Hindus, 303, 3 tQ ; Sakharam Arjun, Cat. Bomb. Drugs, 59 , 
ray, Pl.-Gf^bruVs. Sind., 4<; Dyn.ock, Mai 
340; Year-BookPharm., . 879 , 214 ! Birdwood, Bomb. Prod., 

Poiell, Pb. Pr., 34K! Drury, U. PI. M., 29Sy Athnson Him. 

(Vol. X., N.-W. P. Car,.), 700, 742 ; Duthie and Fully, FM and b 

den Crops, II., ! Fimninger, Man. Ga^., l 2 S, Usefu^ 

Ind. Bomb. ( Vol. XXV., Bomb. Gao.), 158 ; Forbes 

N.-W. Prov., PI. V. (Veeelables, ^’’“li^J’^'^.^Condi- 

Him. Bol., 2,9.■ Slocks, ^eporlonSindr ««« 


«.“S :S; 

in some districts under the name of karela. 1 he muii or rn j herded, 

which havespecific local names. 
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cochinchinensis 


Cultivation. —As may be gathered from cne above, this vegetable is 
cultivated at two distinct seasons of the year, and everywhere throughout the 
Peninsula. Regarding the best meth(^ to be followed in the cultivation 
uf the hot.weather variety, Mr. Gollan, of Saharanpur, writes (in the Indian 
Forester^ IX. ^ i6e, 202): —** It should be sown in the end of February and 
all through March in rich soil. The ground should be laid out in beds, 
and the seeds sown in lines 2 feet apart, and the same distance allowed 
between each seed. Water should be given twice a week until the ground 
is covered, afterwards once a week will be sufficient The first sowing will 
come into use about the middle of April, and successive sowings made in 
March will keep up the supply until the beginning of the rains.*’ 1 he rainy 
season variety must be sown m June, and supports for it to climb upon are 
necessary. 

Medicine.—The fruit is considered tonic, stomachic, and cooling, and 
is used in rheumatism, gout, and diseases of the spleen and liver. Rum- 
phius states that it was much esteemed in Amboina, where it was supposed 
to purify the blood, and to dissipate melancholy and gross humours. The 
fruit and leaves are both administered internally in leprosy, piles, jaun¬ 
dice, and as an anthelmintic. The latter are said by Rumphius to be 
used by Indian obstetricians to purify the blood and generate milk in the 
puerperal condition. He states also that a leaf was placed in the mouth 
of the newly-born infant to clear its breast and intestines of all mucus, ex- 

Dymock informs us that in the Konkan a third of a seer 
of the LEAP-joiCE is given in bilious affections as an emetic and purga¬ 
tive, alone or combined with aromatics ; it is also applied externally for 
burning of the soles of tl... feet, and round the orbit as a cure for night- 
blindness. The fruit of the uncultivated form is said to act as a febrifuge. 
1 he ROOT is also us^ medicinally, being considered astringent and warm ; 

Panj^b is, according to Honigberger, applied externally to 
piles. The whole plant. combined with cinnamon, long pepper, rice, and thc- 
oil of Hydnocarpus Wlghtiana, is employed by the Hindus as an 

cxt^nal application in scabies and other cutaneous diseases. 

Special Opinions. — j “ A case of death from violent vomiting and 

purging caused by the administration of this juice to a child, has fallen 

within my pr^tice *’ {Assistant Surgeon S. Arjun Ravof, L.M., Girgaum, 

Bombay). 1 he fruit is used as a vegetable, cooked as curry. It is 

possesses mild laxative, antibilious, and tonic properties” 

{(^vtI Surgeon D. Basu, Foridpore, Bengal). “The expressed juice with 

Chalk is used in apthze, and is also an emmenagogue in dysmenorrhoea. 

n ®^^«»‘^ally to the scalp in pustular eruptions” {Surgeon-Major 

D. R. Thomson, M.D., C.I.E., Madras). “Useful as an application to 

burns, and allays the irritation of boils. Commonly prescribed as an 

anthelmintic and as a purgative for children ” {Civil Surgeon 7. Me- 

Conaghey, M.D., Shajahanpore). “The fruit is anthelmintic” iV. Umme- 
gudten, Mettapohan, Madras). ^ umme 

® orange-yellow colour, and 

long, IS eaten cooked in curries, or sliced and fried. 

or frvinir water is necessary previous to cooking 

ken^ln ^ °f ‘tie bitterness When sliced, dried, and 

Lien in thrA^nd!’k The t’rxvEs'were 

Khand^sh District, Bombay, during the fan ine of 1877-78. 

Momordica cochinchinensis, Spreng.; FI. Br. Ind., //., 618. 

Syn. —M. MIXTA, Roxb. ; M. dioica. Wall. 
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References.— Ind., Ed. C.B.C., 696;KurB, in Jour. As. Soe., 
1877, Pt. 11 ., 102 ; Elliot, FI. Andhr.f it; U. C. Dutt^ Mat Med. Hindus, 
JOS; O'Shaughnessy, Beng. Dispens., 349: Agri.-Hort. Soc. of Ind., 
Transactions, VII., 64; Journals {Old Senes), JV., 202. 

Habitat.—Common in Bengal, Tenasserim, and the Deccan; distri¬ 
buted to Formosa and the Philippines. 

Medicine,— Fruit about 4 inches in diameter, ovate, pointed, bright red, 
covered with conical pointed tubercles. O’Shaughnessy says that AinsliB 
has erroneously called this the thereby causing confusion with colo- 

cynth, and that the kakrol is an edible but medicinally inert fruit. 

Food.—The fruit is occasionally used for food in Bengal (O^Shaugh* 
nfssy). 

Momordica Cymbalaria, Fenzl.; FI. Br. Ind., II., 6 i 8 , 

Syn.— Luffa TUBBROSA, Roxb.; L. amara. Wall 
Vem.— Kadavanchi, Mar. 

References.— FI. Ind., Ed. C.B.C., 699; Dymock, Mat. Med. W. 

Ind., 2nd Ed., 341 ; Agri.-Hort. Soc. of Ind., Transactions, VII., 64. 
Habitat.—A plant with a large tuberous root, found in the Deccan 
Peninsula, Mysore, and the Konkan. 

Medicine. — Dymock writes, “ The whole plant is acrid; it is mentioned 
here as a number of the tubers were forwarded to the Chemical Analyser 
to Government from Satara as having been found in the possession of a 
persoij suspected of administering drugs to procure abortion. My speci¬ 
men was grown from one of these tubers, which still retained vitality. Dr. 
Lyon, the Chemical Analyser, informs me that on reference to the records 
of his office, he finds that X.\ie Kadavanchi tubers have been three 
sent to him within the last four years, as having been used to procure abor¬ 
tion.*' 

M, dioica, Roxb.; FI. Br. Ind., II., 6 /y ; Wight, Ic., it. 505, 

Syn.—M. Balsamina, Wall., not of others ; M. WALLIcHii,^ar«-/ 
RENiGERA, Hamiltoniana, Hkyne/%na, Wall.; M. W^^sioni » 

/ M. SUBANGULATA, / Trichosanthes Russeliana .f 

Bryonia grandis, Wall. 

Vern. — I^eaf=>^an<r/ian arai, fT\i\t=karla, SaNTAL; Bat kanla, 

Col-hdndra, gol-hankra, ghosal-phal, N.-W. P.; Dhar karela, * 

Pb.; Katwal, C. P.; Kurtoli, karatola, karantolt, 

Bomb.; Kartoli, Mar.; Kuntola, kantoUn, Guz.; aJJ 

Palupaghel-kalung, Tam.; Pudgdkara, dgdkara, p6tu 
kandulu, Tel.; Gid hdgalu, Kan.; Erimapasel, Malay,; oapy » 
byet, tivRK.; Tumba-karawilla, SlNO.; Vahtsi, SAf^s. .0/ ejf • 

Rtfereuces.-Roxb., FI. Ind., Ed. C.B.C., 

Mason, Burma and Its People, 47/, 747 ; Mat. 

^ 57 , 158; Campbell, Ec. Prod. Ckutia . Atkinson, 

Ind., //, 274\ Dymock, Mat. Med. W. 2nd 339 > ^ 

Him. Disi.'yor; Ec. Prod., N.-W. P., Pt. V.,8; ' 

Lishoa, V. PL Bomb., 158; Birdwood, Bomo. Pr., ^ 9 ; Gaeetteer . 

Mysore and Coorg, 55 ; Bombay, XV., 435 ! ' 

Ixxii.; Settlement Report, Chanda, Cent. Provs., App* . nthmit 

Habitat. -A dioecious climber with tuberous roots ; met with througno ^ 
India from the Himalaya to Ceylon and Singapore, ascending to an 

tude of 5»ooo feet on the hills. . Pcoeciallv that 

Medicine.-The mucilaginous tuber »\«sed medicinally, especiai^y^.^^^ 

of the female plant, which is larger than that the muci- 

the use of the root by Hindu blUding pile 3 » 

laginous tasted root in the form of electuary in cases of b eeoing^ 

in certain bowel-affections connected with such com^ 

” to «Ud"ia»n“, p.pp.r, r.d ..ndd-Pod. 

M. 642 




Products of /ndia. 


259 


Monkeys. 


{J. Murray.) 


MORCHELLA 

esculenta. 


and other ingredients to form a liniment, it relieves all pains in the head. 
Dymock informs us that the juice of the root is a domestic remedy in the 
Konkan for the inflammation caused by contact with the urine of the 
House-Lizard {pdl). 

Special Opinioks. —§ “The powder of the dried fruit introduced into 
the nostrils is said to give rise to repeated sneezing” (Surgeon-Mujor W. 
D. Stewart, Cuttack). “The tuberous root of the female plant is used in 
Belgaum as an expectorant, and externally in ague cases as an absorbent. 
The loot of the male creeper is used in ulcers, especially those caused by 
make bites. The unripe fruit is used as a vegetable and given as a delicacy 
to patients recovering from fever” {C. T. Peters, M.B., Zandra). 

Food.—Flowers during the wet and cold seasons, and produces a fruit 
which, w'hen green and tender, is eaten in curries by the natives. The 
tuberous roots of the female plant aie also eaten. 

Momordica echinata, Muhl. ,* see Lufla acutanguia, Roxh. ; p. 94. 

muricata) PC.; see Momordica Charantia, Lmn. j species above, 
^^onctia barlcrioidcS) L Hent,; see Azima tetracantha, /.urn.; 

«/T , . L » 3bi. 

Mongoose-plant, see ophiorrhiza Mungos. Linn.; Rubiacea:. 

MONKEYS, Blan/ord, Fauna of Br. Ind., MamniaUa, /., 

Monkeys. The name usually given to most of the animals comprised in 
the two sub-orders Anthropoldea and Lemuroidea of the order Primates 
The first of these sub-orders comprises four families of monkevs viz 
the Simiidae, or Anthropoid apes; the Corcopithecida, or Old World 
apes monkeys (properly so called), and baboons, with the exception of 
the Anthropoid apes; and the Cebidae and Hapalid®, families confined to 
America. The second sub-order compriics only one family represented in 
South-Eastern Asia, namely, the Lemurids. 

Few of the monkeys are of economic value, but certain yield furs of 
commercial mterest-see List of Furs, Vol. III., 459; many are hii^hlv 
destructive to crops, and owing to their s.mi-sacred character in InchL^ 
htlle IS done to stop their depredations or diminish their numbers. ' 

Monks' hood, see Aconitum Napellus, Linn. ; Vol. L, 95. 

MORCHELLA, Will.; Cooke, Fungi, II.^ 

Vera - Kana hack, girchhatra (hills), khumh (plains), Pb 

o’ Powell, Pb. Prod ac, ■ 

- foVd 

and”‘ai!^‘pTn?;^'’ffie 7 n^^^^ Chamba, 

aphrodisiac and narcotic. 

. *^000- 7 ~ I he Morell IS commonly eaten by Natives in the u 

It IS found and is the only fungus used as an article of food bv 
madans. It retains its flavour well when dry, and is lareelv exonr!!!? r 
Kashmir and the hills of the Panjib to Lahore. Amritsfr and 
stations. It IS apparently ver>- similar to the Morcll, so rliuch esteemed 
European cooking, and Is considered a great dainty by wltiv^s 

parts a rich mushroom-hke flavour to soups, gravies^&c and 

IS, according to Dr. Stewart, “a not unsatisfactory addiiion to"^^^^^ 
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MORINA, Linn.; Gen. PL, II., is8. 

A ?enus of perennial herbs which belongs to the Natural Order DiP- 

and comprises seven or eight species, natives of Western and Central 

Asia. Uf these, six are indigenous to India, but are of little economic 

interest. M Coulteriana, Royle {FI. ffr. Ind., III., 216), a native of the 

oub-aloine Himalaya from Kashmir to Garhwal, is stated by Aitchison to 

be thrown^ on the fire as an incense by the Buddhists in Lahoul, giving 

an agreeable perlume {Jour. Linn. Soc., X, 78) M. persica, Linn. {FU 

Br. Ind., III., 216), Bekh-akwar, H iNO ^ common on the Western Hima- 

Kushmir to Kumdon, is mentioned by Baden Powell in his 

list of drugs. Dr. Dymock, in a letter to the editor, states that he suspects 

the same species may prove the source of the Red Bahen or Bahman of the 
Persians. 

MORINDA, Linn.; Gen. PL, IL, 117. 

A Ifco'js of-erect or climbing shrubs or trees which comorises about 4* 
species, all tropical. Of these, seven are natives of India. 

Morinda angustifolia, Poxb.; FI. Br. Ind., III., 156; Rubiaces. 

Syn.— M. Squarrosa, Ham. 

Vern.— Daruharidrd, Beng.j Asug-ach, asukat, kckaitun, chenung, niartp 
Assam; Aarcff, Nepal & Lepcha; Yiyo,BvRM. 

References.— FI. Ind., Ed. C.B.C., 184; Brandis, For. FI., Xj8; 

Kure, For FI. Burm., II, 61; McCann, Dyes and Tans, Beng., S8* 

1%4 ; Darrnh, Note on Cotton in Assam, 28 ; Wardle, Dye Report, JO, 8l f 
Balfour, Cyclop . II., gSs. 

Habitat.—An erect bush, or smalt tree, met with in the tropical Himi- 
laya, wild and cOltivated, from Nepdl eastward to Assam, the Khdsia and 
NAgA Hills, Chittagong, and Tenasserim. It attains an altitude of 6,000 
feet on the Himiltaya at Sikkim, and of 4,000 feet on the Khisia Moun¬ 
tains. 

Dye.—The bark and wood yield a good yellow dye, which is extensively 
employed by the natives of the Darjiling district and of As^m, also to a 
small extent in Burma. In the latter country It is said to be^ cultivated in 
Toungyas for its dye-yielding properties; in the two former regions Mi^ann 
states that it is apparently never cultivated, the wild plant being utilised. 
Darrah, on the other hand, writes that it is occasionally cultivated around 
homesteads in Assam. The process followed in Darjiling and the Giro 
Hills is described as follows by McCann The dye is prepared by 
pounding the bark of the root and boiling it in water; it is then strained, 
and the water boiled over again to the required consistency. In the Giro 
Hills the cotton thread which is dved with chenrung underg^oes a pfch" 
minary process of cleaning, resembling that usual elsewhere in dl or dch 
dyeing. The thread is rubbed well with pounded sesamum seed and the 
leaves of bambi or daggal (Sarcochlamys pulcherrima) and then left alone 
for twodaysafter which it is well washed. The dye solution is made by 
pounding the roots, steeping them in water, and then boiling three or four 
times in succession. Into this decoction, when cool, the thread prepared 
as above is placed, and the whole heated gently, but not boiled, in a pot. 
When the liquor is cool, the thread is removed, and again washed. R t® 
then steeped in the dye liquor, heated, taken out and washed once mor^ 
and this is repeated two or three times until the colour is sufficiently nxM. 
The G^ros do not dye their clothes with this, the thread is firstdyed in the 
way described and is afterwards woven into cloth.*’ 

The account given by Darrah of the method of dyeing followed in Assam 
differs somewhat from the above, and is of sufficient interest to be 
worthy of quotation in full:—**The roots arc cut into very small chips, 
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and thrown either into cold or boiling water. The cold water process eivcs 
a very bright red, while the solution in boiling water ^nves a very pale red. 
The colour varies according to the greater or less care bestowed on the 
dyeing, and is .said to be very permanent. Ch ps of the bark of liteku 
("^ecaurea sapida, Muell. leaves of the bhoornrati (Sirmplocos 

spicata, {Roxb.)t are boiled with the dst gach as a mordant. 

The following is the process aaopted by the Phakials : —The thread, 
having been steeped in mustard oil, or in oil obtained Irom a pig or ele¬ 
phant, 13 boiled for an hour or two, and then exposed in the sun to dry for 
twenty days. When thoroughly dry, it is washed and boiled with wood ashes 
in water and put out ip the sun to bleach. Roots of the asugaph are then 
cut up and pounded. Water and wood ashes are added, and, the thread 
having been placed in the mixture, the whole is warmed over a fire. It is 
then allowed to stand for a day, after which the thread is taken out and 
exposed to the sun. The shade of red depends on the number of times the 
thread undergoes the Ibst steeping process and subsequerfiexposure. The 
oftener this is repeated, the darker is the colour produced ” Samples 
examined by Mr. Wardle were reported on as follows, “ This root contains 
a moderate amount of yellow colouring matter, and by the application of 

various methods will produce rich golden dyes. It is said to produce a red 
dye, but the sample sent to me would not yield it. It is probably used in 
connection with manjii, or sometimes mistaken for it. The Madras speci- 
men contains a fair amount of red colouring matter combined with yellow 
but the DariHing specimen and that from Din^jpore yield only yellow 

cases of the other species of Morinda, Mr. Wardle 
admits his having failed;to obtain thea 7 reds of India, affirming that all yield 
onlv yellow and orange shades. In a letter written subsequent to his visit 
to India, however, he writes, » But on visiting India. I found undoubted 
evidence in Calcutta, the North-West Provinces, Piiputana, &c of the 

yielding^xcellent reds on 

cotton, both in prints and dyes.** 

Morinda citrlfolia, Linn. ,■ FI. Br. Ind., ill., /cr. 

The Indian Mulberry; the Togari wood of Madras. 
Considerable confusion has lon^ existed in Indian bolanical and econo- 
rnic literature regarding the dye-yTelding species of Morinda, and esp^Sw 
the forms referable to this species. Many writers, with some S 

evidence in their favour, have considered M. tinctoria to be but a wild 

fom. and probably the progeniior of the cultivated M. citrifolia /inn 
Others have supposed M. bracteata of Roxburerh **r»7*”'** 

with apparently much less likelihood of truth. ThlcfLu ofBr.dilh 

has recently iescribed the species as including th folllfng'vanS 

may be gW^nT-in writinf this work; 

Var. a, citrifolia, proper.—M. citrifolia, linn. 

Var. 0, bractcata,—M. bracteata, 

Var. y, elliptica. 

At the same time, however, it may be remarked that var t 

the Flora will probably by future writers be re<itor^ a 

reduction of that plant L citrifolia appears quite un^nabV'^I^'cilrfo^u 

l 7 yreria.^‘“BT .\tctUu K Ts L"£arklb? “ 

plant all round the Indo-Malky<>Burm^An^aritn La°srsTnH 

ently never cultivated anywhere and besides ikia «k isappar- 
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specifically. In any case M. tinctoria, which has always been mere or less 
united with M. citrifolia in economic writings, would appear (if it also be 
not entitled to the rank of a species) to be much more nearly related to that 
plant and much more likely to be its sylvan form than IVT bracteata. In 
this light, therefore, it must be held incorrect to assign M, bracteata the 
position of a variety under M. citrifolia. 

Vern.—Var. a, citrifolia, proper—<frA, ai, barra^al. Hind.; Ach 
aicht achhu^ Beng.; Alt C. P.; Aal, bdrtundi, abpi, dlan^ ainsht 
ndga~kuda^ Bomb.; Aly surangiy bartondi, ndga kund^ Mar. ; Al 
snraojiy Guz. ; Aly Dec. ; Mina-maramy muHja-pavattay, lAM.; Nuna 
torugu, molagho, maddiy .Tel.; Sira njikadiy maddiy Kan.j Ka-da> 
pilvay Malay.; Nyah-gyiy nie-pa-hsety Burm.; Ahu-gahoy Sing.; 
Var. 3. bracteata -/furtfi, hutdi-kunjy rouch, Bkng. ; Mhan^birty 
yaiyeg, BURM. ; Yahd-gnhay SiNO. 

References.—F/. Ind.y Ed. C.B.C.yj82, 183; Voighty Hort.Suh. 
Cal.. 38 s : Brandi^y For. FI., 277 ; fCurgy For. FI. Burm.y 11 .y 601 Btd- 
dome. FI. Sylv , t. 220 ; Thwaitesy En. Ceyl. Pl.y 144 ; Dal». & Gxhs.y 
Bomb. Fl.y 114 ; Stewart, Pb. PI., US ; Masotty Burma and Its People, 
4 ^ 3 t 512,786; Rheede, Hort Mal.yJ., t. $2; Ainslie, Mat. Ind., JI., 
254 ; Irvine, Mat. Med. Patna, 7 ; Medical Topog., Ajm., T 2 S ; Sakha- 
ram Arjun, Cat. Bomb. Drugs, 206 ; Dymock, Mat. Med. W. Ind., 
2nd Ed^y 401 { Birdwoodf Bomb. Ptod.f ! Driity^ PI. Ind.. / 
Useful PI. Bomb {Vol. XXV., Bomb. Gaa.), 88, 162. 200, 246, 892, 
400; Atkinson, Econ. Prod., N.‘W. Prov., Pt. III. {Dyes and Tans), 
15-20; Crookes, Hand-book, Dyeing, ^c., 3Qt ; Liotard, Dyes, 49 * 

66, 69, 134 ; McCann, Dyes and Tans, Beng., 20-38; Wardle, Dye 
Rept., 32 , 33 , 39 t Com. PI. & Drugs, VIII., 45 ; Report, Agnculiural 
Dept. Bomb., 1888-89, App xii. ; Settlement Report '.-^Central Provinces, 
Chanda, App. vi. ; Nimar, 198; Mundlah, 88 ; NarsinghputySS / Ba^a, 
49 : Chindwarciy 23; GaMitteersBombay^ VIJ.y 37 i VIJI.f 183 i n 
24] XIII.. 23 ; XV., 436 ; XVIII., 44 ; N.-W, P., /.. 57 , 

Mysore and Coorg, III., 28; Agri.-Hort. Soc. Ind.Journals UJld 
SMes), VII. {Pro.), 24: IX., {%l.) 44,547 $8; XIII., 359 i Indian 
Forester, III., 203, 237 ; VIII., 878 / X., 83, 

Habitat.—A small tree or bush, cultivated throughout India. Var. 
citrifolia proper is much the most important form economicaIly> since 
it yields by far the greater portion of the dl dye of Indian commerce. 

It IS accordingly the most largely cultivated, being met with in all parts of 
the country. M. bracteata is regarded by Roxburgh as a of 

Ganjam in Orissa, while Thwaites considers it to be wild in Ceylon# 

It is not infrequent in the forests of the Andaman Islands {Kurd), and 
occurs sparsely in those of the Terai near the Tista {Schlich). f 

tica (a mfm intermediate between M- angustifolia and M. citrifolia in 
ch.iracter of foliage) is found in Tavoy, the Konkan, and Malac^. 

Dye\—The dl dye, yielded by the above and other species of Monada, 

has been frequently described, but considerable confusion exists regarding 

the species from which it is mostly obtained. M j Li 

been considered by several authors as the chief source of al, mdeea, 1 
is, even to this day, frequently confused with M citrtfolia m official return , 
&c. M. angustifoUa, as already described, yields a dye which is 

similar in every respect to the d/of P.®*** A” ^ . .f 

former species are the more likely to be confused owing to the fact that they 

bear the same, or very similar, vernacular names, but there appears 

doubt that, while both yield a red dye. M. var. citnfolia P^ope^ « 

the plant of which the wood, root, or root bark is most 

with under the name of ,f/or dch. and is the chief source ^ ‘be dye of 

commerce. Experiments by Wardle with the “l “ 3 *^’ 

M. tinctoria,and M. angustifolia, yielded almost identi^l resets ^ee r^ 

vTifarlrQ iinHpr M. anemstifolia). In certain localities the dvers ma e a 


marks under M. angustifolia) 
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distinction between dl and dch, but it is believed that they allude 
merely to different qualities of the dye stuff, and not to the products of 
different species. Accepting this assumption as correct, a r^sum^ of avail¬ 
able information regarding the cultivation of the tree, the outturn and price 
of dye stuff, and the methods employed in^dyeing with it, as practised in 
the different provinces, may be here given. 

AL DYE. 

I. North-West Provinces.—The cultivation of if/ is chiefly confined to 
the Bundelkhand districts of these provinces (BAnda, Hamirpur, Jhansi, 
and Jaliun), although it is also grown in the southern parts of the Futehpu’r 
and Cawnpore districts bordering on* the Jumna. It does best on the 
peculiar black soil of Bundelkhand {Buck). In the Revenue Administra¬ 
tion Report for 1887-88, 4,158 acres are returned as having been under 
the crop in Hamfrpur, 2,191 in Jhinsi [ 1,450 (Buck)], and 512 in Jalaun. 

I he method of cultivation, production of the dye, and process followed 
in using it, have been fully described by Mr. Wright, Sir E. O. Buck and 
more lately by Oolonel Ternan; from the accounts given by these writers 
the following facts have been compiled :— 

Statistics per acre. 


Plough- 

ings. 

Time of 
sowing. 

Seed. 

Weeding. 

Cutting. 

3 

Sawan 

1 

2 mds. 

8 times. 

20 men 


(July). 


Ploughed 

a day. 




twice. 


Digging. 


10 men a 
month. 


Chopping. 


4 men a 
dav. 


Outturn 

Kuot. 


10 mds 


- ..V. Ml uitiuK \rn,ar), rriaoie sou which has been nre- 

viously sown with a spring crop for two or three years, but which does not 
receive manure. On the first tall of rain it is ploughed with the bakiiar 
plough not less than five times, of ten er if possible. This implement is 
a sort of hoe plough, used in the Bundelkhand districts in place of the 
ordinary short conical share ; it consists of a hoe-shaped piece, about 20 
inches bro^ and 5 deep, which enters into the ground about 8 inches 
and IS much more powerful in breaking up the soil and eradicating weeds 
than the ordinary plough. Towards the end of July, the seed is sown 
broadcast, about two maunds to the acre, and thoroughly mixed in the 
ground with the iflAAar. Early rain after sowing is necessary to the wel¬ 
fare of the plant, which sprouts in about twenty days. It is weeded four 
times, and has to be protected from injury by cattle. In the following Tulv 

In ftT p\ants, and the land is weeded twice! 

In the rain3 of the third and fourth years the field is ploughed between the 

plants, to allow the ram to reach tL roots, and at the end Tafvears 

frorn sowing the roots have matured and are fit to be collected. ^ 

third, and fourth years seed is collected, about 20 
s^rs, according to Oolonel Ternan, being obtained per bi^hn the second 
\^ar, and about 10 seers in the two following. Towards the end of Decem- 

after sowing, the trees are cut down, the roots are dug un 
with pickaxes, collected, sorted, and cut.into lengths, each root being 

divided into three according to thickness. The cut root is' then carefuHv 

of root have ver^ 

different cornmercial values, and are known by distinct names The thin^ 
nest or best ,s known as harj^harka. bUara, oriv, and fetches aboI^ RS p"; 
maund j the middle part of the root, lari.jharan, pacUmer. is worth rI 
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per maund, and the thick end, or most \x^iy^\ox Oachhkat ghaiiyAtlari, 
fetches only R2 per maund. Very thick i^ots, called katerdOt are valueless 
for purposes of dyeing, but are peeled and mixed with the others as an 
adulterant. The price of the dye has falfen off greatly during the past few 
years, and in former times was worth as much as R20, Rto, and R9, accord¬ 
ing to its class. According to Oolone. Ternan, the three sorts are gen^ 
rally mixed before being sold in the proportion of li seers of the thin, 2 
seers of the medium, and 3 seers of the thick quality. An acre of ground 
generally produces from 10 to 14 maunds of root, one-third of each class, 
and 6 maunds of seed. 

In former times, when the dye was of greater value, the cultivation was 
profitable, but now, as a rule, it is said to be generally attended with Ios$. 
Though the actual cultivation does not cost much, digging the roots is an 
operation requiring tnuch care, and consequently much time and labour. 
The total outlay per acre is said by Mr. Wright to amount to over R89, w 
which the chief items are R37-8 for aigging, R16 for watching, and thesanie 
sum for rent. The last item appears to m high, indeed in Jalaun the acre 
rate is said to be only R2-8 for the best ntdf» The value of the whole pro* 
duce (at 10 maunds of the root per acre) comes to only R46, so the loss, if 
the figures given be correct, must, as a rule,-be considerable, U is 
worthy, however, that the cost of cultivation as returned from ^her ^ov- 
inces is much less than that calculated by Mr. Wright, and that in al 

casts the profit obtained is said to be large. , c?. c n 

The method of using the dye is described as follows by Sir t. 
Buck;—“In dl dyeing the previous preparation of the cloth is the mow 
noticeable thing. The colouring matter is, as with safflower, not extracts 
trom the plant till in the actual operation of dyeing. The roots ^e mixM 
with a little sweet-oil and ground to powder in a handmill. is ayw 

by being, as a rule, boiled with this powder. T he kind of cloth most tr 
quently dyed with dl is the coarse fabric known as khdrua. The ^Howmg 
is a description of the process of dyeing which is for the most pa app 

able to every other kind of cotton cloth :— . , , . , 

« The cloth is well washed and soaked in water with wjnch some pow^ 

ed sheep’s dung has been mixed; the next 

merdi). For this a mixture is made of 4^ of castor-oil, 5ft of J - 
earth known as rassi^ and i^ftof sheep’s dungin about 30ga ° 

The cloth is steeped in this mixture for twelve days, when 
in clear water. It is then soaked in a decoction of 

ChebuUlin water, and after that in alum water. It is ( 

application of the dye For each piece of cloth mix- 

yard,-3oB5 of powdered dl are mixed with water become 

ture, while boiling, the cloth is thrown and bo^d with tdlit has bw 

dyed to the shad? required. It is then clean^ and 
^ being dipped in a solution of gum and water and beaten smoot 

"^^“^Theterm’ khdrua is properly applied to this *jfnown ^ 

a dull-red colour in this manner; before 

ikri. The manufacture and dyeing of this cloth P, fniiowing 

neighbourhood of Mau R 4 nipur, 

mention of it is made in ihe settlej^nt ^^‘rme^nVand chi/>is 

town of Mau RSnipur is chiefly peopled by dAo4.r (w^herrnen) 

(the caste who dye in dl), besides the of great 

khdrua trade, which is an important of sixty ^eces 

consequence to the prosperity of tb® yXVPfeWs for Rsb, and aft*® 

of clotli is said to cost R*8, a bale of “"‘ 1 ^ Vr 6 Vhe annual 

dyeing for Roo, so that the profit to t 1 * dyer amounts to KO. 


dyeing for R9O: 
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value of the export from Mau R^nipur in khdrun, and other cotton cloths 
and dl dye is stated to be R6,8d,c>oo. Besides khdrua^ the well known red 
sdl/t is dyed with dl, either by steeping it in a tincture of the dye-stuff or by 
the process above described. In the former case the colour is fleeting, in 
the Utter permanent. The colour produced is a dull red, not so brilliant, 
but far more lasting than that of safflower dye. It is little employed in the 
production of compound colours or intermediate shades. Sir E. O. Buck, 
in a letter to the editor, says that one of the most remarkable properties of 
Khdrua cloth (i.e.. cloth dyed with is the fact that it is not attacked by 
white ants. On this account it is universally used to wrap round the 
iwcount-books of bakers and shop-keepers, 

II. Central Provinces.—The reports from these provinces include under ! 
dl both M, tinctoria and M. citrifolia, but it is probable that, in the ! 
greater number of cases, the latter is referred to. In the Urya district of 1 
Sarr balpur and the Telegu district of Upper Godaveri, a wild or spontane¬ 
ous species {anchi) is saicj to be the only one known or used, and has 
generally been spoken of as M. tinctoria, but may possibly be simply a 
spontaneous form of M. citrifolia. This supposition is supported by the fact 
that in other districts the cultiv;^ted dl only is known, ana is spoken of by 
reporting officers as M. citrifolia. Both of these forms, whatever they 
may be, are taken collectively by the Chief Commissioner on a note on the 
subject, republished in a condensed form as follows, in Liotard’s Dyes: _ 


Districts. j 

Area in 
acres. 

1 

1 

jCost ol culti- 
[ vation per 
j acre. 

Value of 
produce per 
acre. 

i otal quan¬ 
tity of pro. 
cTuce in 
maunds. 

Narsinghpur .... 
Damoh . . , 

Baia^hat. 

Scorn ..... 

Saugor . 

Nagpur. 

1 

t.225 

•,556 ' 

>25 ! 

25 1 

979 

2,171 1 

! £t a . p. 

39 ‘3 0 

36 8 0 

IS 0 0 

33 0 0 

82 2 0 

21 0 0 

R a. p. 

55 0 0 

56 0 0 

1 40 0 0 

^00 

1 

92 0 0 
63 0 0 

6,13s 

8,272 

635 

'50 

3 ,ro 8 

5,880 

6,081 



34,170 


These figures give an average production of four maunds per acre. For 
the Jubbulpore, Damoh, Sambalpur, and Upper Godaveri districts figures 
arc not famished—in the two latter the plant is said to be found growing 
wild, ^ 

The method of cultivation, pursued throughout the province, may 
be summarised by saying that the seed is sown broadcast in July"; that 
the plants are allowed to stand for three years; that they grow two feet 
high in that period ; and that the roots are dug up in October, dried in 
the sun. cut to pieces, and then stored for sale. Almost all the dl pr<xluced 
IS used within the district in which it is grown, Damoh alone sending 5,000 
maunds to out districts. The wild variety is said to be collected from’the 
forests and exported in large quantities, but to what markets is not stated, 
cxc^t in the case of Sambalpur, which is said to send 1,000 maunds to 
^ ®nd to Nagpur, about half each way. 

'I he average prices of merchantable dl vary from 3 seers of the thin to 
10 seers of the thick quality per rupee. * 

An interesting account of the dl cultivating class is to be found in the 

Settlement Report of the Nimar district, •* It is wholly in the hands of a 
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caste called Altes, who, to maintain their monopoly, exconinlunicace any 
of their members found to have sold or given away any orthfi seed. The 
AUes seldom own cattle, and usually rent a ready-prepared field for 
three years, as their crop cannot be grown successively on the same land, 
and they practise no other cultivation. 

“ The dl is sown in the first year along jouoari^ both for profit and 
to shade it from the sun. It stands alone the second year and is not 
gathered till the third. To collect the roots intact, the soil is carefully 
dug out to the extreme depth it penetrates, three or four feet. The land is 
thus returned to the owner greatly improved by the deep working it has 
received, and he immediately reaps a magnificent crop of toda or cotton 
from it. The cultivators are, theref re, by no means averse to rent their 
land to the Alees, who also pay very high rent for suitable fields ready- 
prepared. The writer has known R600 paid for 17 acres for the three 
years’ lease, that is, Rri-12 per acre per annum, and this for land worth a 
rent, for ordinary purposes, of not more than Rx per acre. The profit of 
the cultivation must therefore be very high, though it is quite impossible 
to ascertain what it really is, from the suspicious Alees,'* 

III. Berar.—Llotard writes The average extent of land under <f/ 
(the produce of M. citrifolia and M. tinctoria) and the total average pro¬ 
duce are estimated to be yearly thus :— 


District. 


Amraoti 

Akoia 

Elichpur 

Buldana 

Wun 

Basim 


Acres. 


1,603 

*,432 

*,*73 

30 


• •• 


Produce in ft. 


3 , 775 , 93 ^ 

4,924,340 

964,976 

15 


« « • 


T he average cost of cultivation is R25 per acre, the average price of 
the produce is 2 annas per Sb., and the average profit is R30 per 
is sown between the 15th June and 15th July, immediately after the first 
fall of rain: 216& of seed are used for each acre, and is sown in 
ground twice ploughed. It germinates in about a month. In the fiM 
year the plot sown is weeded three times, in the second year it is weed ^ 
once,anci in the third year the plant attains the thickness of a ® 
thumb or finger, the thicker plants are called jambora, and the tninne 
are the dl proper. The root is cut into small pieces, and thus sold. 

IV. Madras.—M. citrifolia is grown almost everywhere in this Vresi- 
dency, and is largely used, most of the red cotton turbans ® 
cloths so much employed in South India being dyed by the root'bark. 

red colouring matter, called serinje'we by the dyers, is generally fixe y 
means of alum. The colouring matter of the wood is apparently not un- 
lised, probably owing to the superiority and comparative cheapness ot ine 
root-bark. Dr. Balfour states that the latter could be obtained in large 

quantities and at cheap rates, the smallest and roots 

from R 8 to Rio a maund of 82a. Large quantities are. at the pr«sem 

time, exported from Malabar to Guzerdtand Northern India. Jheal aye 

is gradually supplanting the more expensive red obtained 

once famods as yielding the fine reds of Madras handkerchiefs ana 

V. ^Bombay.-In 1888-89, i,iSS acres 

in the whole Presidency, of which 875 were in Khdndesh, 273 P 
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6 in Surat, and x in Bijiipur. M. citrifolia also ^ows spontaneously in the 
Kh^ndesh jungles where it is collected by the Bheels. M. tinctoria is 
said to be cultivated in the northern part of Gujerdt. The price of the root- 
bark is said to be 12 seers for a rupee, or a little under R7 a maund. The 
only detailed description of the cultivation and utilisation of dl in this Presi¬ 
dency is by Mr. Narayan Daji, in his work on ihe Art of Dyeing in Western 
India^ published in 1873, froni which the following has been con>piIed. 

The method of cultivation is similar to that described elsewhere, and 
need not be again described. The roots obtained are known collectively as 
suranjit and the three commercial kinds, as gujeroti, the thin sort ; ghdli, 
the thick ; and inalabdrijt\\t mixed or medium kind. Mr. Daji expresses 
the opinion that the best sort may be the root of M. tinctoria, but it is more 
probable that the dye-stuff is, in Bombay as elsewhere, simply selected arti¬ 
ficially for commercial convenience. 

Al is described as being used in the same way as madder, for which in¬ 
deed it is employed as a substitute. The reds obtained are not inferior to 
those of madder in quality, but are said to be less permanent, and to be 
capable of being produced in fewer shades. The mordant used is alum, 
and the process in no way differs from that of madder dyeing, except 
in the fact that “galling^* so necessary in the latter is dispensed with. 
Mr. Daji describes three different processes at length. Tne first, for 
the production of “ morinda red,” is a "cold” process, requiring no boiling, 
and is generally used for twist. The thread or fabric is first washed 
in plain water and dried, then steeped in a mixture of castor oil, carbonate 
of soda {khdro) and water, called khdrani. After soaking in this fluid for 
a night it is dried, exposed to the sun for seven hours, steeped in a little 
fresh water, well beaten, and kept tied in a moist state for one night. Next 
morning it is again exposed to the sun, and these operations are repeated 
for eight days, at the end of which time it is thoroughly washed and care¬ 
fully dried. The twist by this process acquires a soft silk^ike texture. 
It is dyed by steeping it for four days in a mixture of solution of the 
dye-stuff with saturated solution of alum, during which time it is frequent¬ 
ly worked up. At the end of this operation it is taken out, washed, dried, 
and finally steeped in a solution of carbonate of soda, which renders the 
colour brighter. 

A ” morinda purple ” is produced by steeping this morinda red twist 
in a ” peculiar black dye,” which Mr. Daji does not describe. Cloth is 
generally dyed by a “hot process,” after previous treatment with filter^ 
myfobafan liquor, fresh goat’s dung, and a solution of alum and turmeric. 

VI Bengal.—The following description of the cultivation and utilisa¬ 
tion of the dl tree in the Lower Province is given by McCann under the 
name of M. tinctoria, Roxb. :—“ This small tree seems to grow in most parts 
of Bengal in sufficient quantity to meet the demand for the dye, which is 
almost entirely local, and it is consequently cultivated to only a slight extent. 

I he only estimates received of the area under cultivation are the follow^ 

ing:— 


Nadiyi . 
34 -pergunn 4 hs 
• Dinijp<ir 


1 bigha. 
50 bighas. 
4SO bighas. 


S^run . 

Darbhangah 

Baiasor 


18 acres. 

4 Itathas. 
10 acres. 


• (■ JrRanj ... 42 blgahs. 

Th 4 kurg 4 oo . , ,200 bigabs.) 

however, cultivated in many other districts, but only to a slight ex- 

^ ^^riT\er that the area under cultivation cannot be ascer- 
ned. It is occasionally grown for home use in gardens, sometimes in 
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^all patches in homesteads or betel-nut plantations (Kuch Behar). In 
Orissa it is everywhere allowed to grow as a weed in the weavers' home¬ 
steads for use ir. dyeing, the weavers being in general the dyers in that 
part of the country. In far the greater part of Bengal the plant is 
not cultivated at all, being found in sufficient quanti^ in the jungles. 

In Bengal the plant is everywhere, except in Orissa, propagated by 
slips or cuttings, and not from seed, as would seem to be the case in 
other parts of India: in Orissa, although generally grown from cuttings, 
it is occasionally raised from seed. It grows in all soils, but best in rich 
joils : the soil best suited to its growth is ordinary black soil with a slight 
admixture of sand In the Darbhangah district the best soil is that locally 
called haugar, 

“The method of cultivation as followea in the Patna Djvision, from 
which fullest particulars have been received, is as follows The slips or 
cuttings from the previous crop, about a foot and a quarter long, are laid 
down from January to April {Paush to Chaitra) in a bed, so as to form a 
stock, and are watered regularly every third day until the rains set in. At 
periods varying from middle of June [Darbhangah) to September {Snran)t 
these slips are transplanted into a field previously carefully pi;epared for 
the purpose by ploughing and weeding. About a fortnight after trans¬ 
planting the field is weeded; the plants are watered regularly until new 
leaves shoot out, after which nothing in the way of cultivation is done for 
over three years, but the plant is left to mature of itself. A moderate 
quantity of rain is necessary for the perfection of the plant, both excess and 
aeficiency being injurious. In the cold weather following the third year, 
by which time the plants have attained a height varying from 2 feet to 8 
feet, according to the quality of the soil^ whilst the^strai^t, spindle-shaped 
roots extend into the ground to a depth of 3 or 4 feet, the roots are dug up. 
generally in January and February. At the same time the portion of the 
plant above ground, except the upper part, is cut into slips of about a foot 
and a quarter in length, which form the cuttings from which the plant is 
propagated as above and the next crop secured. 

“ In other parts of Bengal where the plant is cultivated, after the 
fields have been carefully ploughed and weeded, deep trenches are dug 
and the soil from these formed into parallel ridges, generally a liltle oyer 3 
feet apart, but in BAkarganj only 18 inches. On these ridges the cuttings 
or slips are planted at a distance of about 18 inches apart. In Bdkargam 
apparently the trenches between the ridges are filled with fine earth, and 
the cuttings planted in these furrows, instead of on the ridges as elsewhCTC. 

In the Bi^anj jurisdiction of the Dinajpur district the plant is only culti¬ 
vate on the strips of land around fields devoted to other purposes. , In 
this district the plant is propagated by cuttings from the roots of rnature 
plants, 3 to 4 inches long, instead of slips from the stem. The period of 
planting out the cuttings, the amount of care devoted to the growing plan , 

and the number of years allowed to elapse before the roots are dug up, 

vary considerably in different districts. In all districts except those of the 
Patna Division, and sometimes in Kuch Behar, the cuttings are at once 
planted, on the ridges, without being first grown in a bed and subsequently 


Dwinning or juiy in in junc m ••• • 

Pergunnahs. There is probably some error in the r^urns from these last 
two districts, as the period of planting can scarcely differ so widely in two 
districts so close together. , .1 

«In the NadiyAdistrictconsiderably more attention seems to be devot^ 

to the growing plant than elsewhere. The slips being planted in June, 
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soil about their roots is dug up and loosened in September and February, 
and kept carefully free from weeds in the intervals between these diggings. 
This process of digging is, apparently, repeated every half-year until the 
plant is mature. 

“Theperiod required for the maturing of the roots seems to varyasnsi- 
derably in different districts, depending, no doubt, on local peculiarities of 
soil and climate. In the Patna districts and in Bikarganj, the roots are 
ready for digging up at the beginning of the fourth year after the planting 
of the cuttinj^s; in Din^jpur and Kuch Behar, the roots attain maturity in 
either three or four years; in 24-Pergunnahs in about five years; and in 
Nadiy^ the plant is said to be fit to yield the dye in ten years. If this lat¬ 
ter statement be correct, taken along with the more elaborate digging and 
weeding required in the cultivation m ach in this district, it would seem to 
imply that the soil of Nadiy^ is less adapted than that of any other part of 
Bengal for this particular plant. Where the plant grows wild, there seems 
to be generally no special season for digging up the roots rthe soil about 
them is turned up and a few of the roots cut off, the plants being left 
standing. 

“ It must be understood that the plant is still young when the roots be¬ 
come best suited for dyeing purposes, and that if allowed to grow it would 
ultimately attain the height of a large mango tree, but the roots after the 
first three or four years no longer yield the dye in any quantity. The 
height attained by the tree, when the roots are^best suited for dyeing pur¬ 
poses, is given variously as 2 to 3 feet (Patna), 6 to 8 feet (Darbhanga), 6 
to 8 cubits (Dinajpur): the circumference of the trunk is stated to be half a 
cubit (Din 4 jpur). 

“ The Collector of Balasor states that achhu is considered to be a most 
exhausting crop to land. After a crop of achhu, land has to lie fallow for 
from three to five years. As a consequence, a very high rent (R10 per 
acre) is charged. 

“ As regards the average quantity of root obtained from each tree, in the 
Dinajpur district we are told that each tree produces on an average i seer 
of root. The Collector of Balasor states that an acre grows from 2,000 to 
4,ocjo plants, producing from 5 to 10 maunds of achhu. This would give 
about 1 seer of root for 10 plants, which would seem to imply that the 
plant is only one-tenth as productive in Orissa as in Dinijpur. But the 
Orissa returns are probably inaccurate.” 

McCann then gives a table embodying all the figures regarding the 
cost and profit of cultivation, the average outturn, &c. This table is full 
of obvious discrepancies which are noted and commented on by Dr. 
McCann himself who observes;—“ Omitting returns which differ so widely 
from the otners as to throw doubt upon their porrectness, as, for example, 

those from Bdkarganj and Balasor, we may sum up these figures as 
follows : — “ 


over 


Cost of culfivation varies from R50 to Rtoo per bigha (distributed, of course 
several years). ^ 

Average outturn . . , 10 maunds to 65 maunds per bieha. 

Sellinff ;r»ce .... R i to R .8* per mannd. 

Profit R85 to Rioo per bigha. 

It will thus be seen that the cultivation of dl \s fairly remunerative. 
The Collector of Balasor remarks that ‘ a weaver by cultivating an acre 
of achhu IS able to recoup himself for all charges of cultivation as well as 
to supply all his home requirements.” 


* late Conservator of ForesU, Bengal, reported lhat for Ben^l In 

general the price vanes from R6 to R20 per maund. But as R20 Js filghe/ tha^ the 
price mentioned in any one district, we have omitted it from this summify! 
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The selling price depends on the fineness of the root, the thin roots 
being by far the most valuable. In some places the bark stripped from 
the stem of the plants, as also the twigs, are used for dyeing purposes, 
the dye they yield being much inferior to that given by the roots. In 
Maimansingh the juice of the leaves seems to be occasionally used as 
a dye for cotton to which it imparts a reddish brown colour. In Siran the 
price of the root is said to vary from R18 per maund for the thinnest, to 
R14 for that 4 inch in diameter. Roots over that size are thrown away as 
worthless. In Darbhangah the roots fetch R6, the bark, R4 and the twigs, 

R3. 

Regarding the trade in di McCann writes, “As stated above, the 
plant is generally grown solely for local use, and there is in conse¬ 
quence very little trade in it between one district and another. Of the 
total annual produce of the Dmdjpur district, 30,000 maunds, jths are 
exported to Purniah, jalpaiguri, and Rangpur, adjoining dissricts ; |ths of 
the produce of the Sdran district (540 maunds) is exported into Tirhutj 
part of the produce of the Darbhangah district is exported to Bendres 
and Patna : all the dye produced in the Nadiyd district is sent to Cal¬ 
cutta. A certain quantity also finds its way from ihe PatnA Division 
into the North-West Provinces. The Collector of Bdkarganj reporis 
that in that district the rayats sell the roots to mahajans, who export 
it to the North-W St Provinces and the Panjab for its dye, and that the 
annual export to the North-West Provinces is from 12,000 to 15.0*^° 
maunds. There is no other mention of trade in this dye between one 
district and another. No particulars have been received relating to the 
competition of aniline or other foreign dyes with dcA, except from Bikar- 
ganj, the Collector of which reports that in his district it was formerly 
cultivated over 10,000 to 12,000 bighas of land, but that owing to the 
import of foreign dye-stuff ( ? aniline) its cultivation has now almost 
ceased.” 

Describing the preparation of the dye an i the processes of dyeing, 
the same writer continues :— ... 

“A'/is used principally for dyeing the thread or yarn out of which 


the coloured borders 
are woven. In the 


of the cotton garments worn by the lower classes 
northern part of the Rdjshahi Division (Dinajpur, 


^ ▼vvrvwt** ail biiv pSrt VI viiv ,311 «* •• • ^ - 

Kuch Behar) it is used also for dyeing silk thread to form the borders o 
the coarse silk fabrics known as trtndi or endi cloth. This u ^ 
chief use in dyeing to which dl is put in all districts of Bengal; but oe- 
sides this it is used in many places to dye pieces of coarse cotton ' 
orthread to beafterwards woven into such cloth. The cloth most frequen y 
dyed with dl is the coarse cotton fabric known as khdrua^ as is 
case in the N.-W. Provinces. Frequently the natives dye the cotton 
thread or yarn for their own garments with dl in their own opuses, 
dyed thread is then given to the weavers to be woven, ^ -Ij 

“ The colours given by dl vary from a reddhh^yellow through pi** 
various shades of red up to a dark bro'wnish*red. 1 he dye containe 
the root-bark seems to be the best red, whereas that contained 
woody part of the roots is more yellow than red, and consequent y . 
the wood preponderates over the bark the resulting dye is reddis 
(Bogrd). Very full reports of the methods adopted for 
been received from all parts of Bengal, from which it would seem 
methods vary very considerably in different parts of the 

“Before being dyed with c 7 ,the material is almost ptabor- 

mitted to a preliminary process of preparation, . davs 

ate. The most usual process is to steep the cloth for ^ 

in a mixture of powdered castor-oil seeds and cow-dung or sh p 
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then removed, well washed in soft water, and dried Sometimes the cloth 
is boiled in this decoction, instead of being merely steeped in it (Santal 
Pargands). The dung is occasionally omitted. Thus, in the Santil Par- 
gands the thread for dyeing is sometimes prepared by being sieeped for 
five or six days in water containing powdered castor-seeds alone, and in 
Lohardaga, thread is sometimes simply well rubbed with charred castor- 
oil seed and then dried. Some other kind of oil-seeds may be used in¬ 
stead of, or in addition to, the castor-seed : and plantain ashes, the alka¬ 
line earth called khar (’FtH), or some other kind of alkaline earth, may be 
employed instead of, or in addition to, the sheep or cow-dung. In Balasor, 
the thread is prepared for dyeing by being steeped in the juice of 
thoroughly ripe pumpkins or water-melons {boital or kudoo, and parti- 
kakhdru), in the proportion of i seer of thread in ^ seer or i6 ounces of 
pumpkin juice. The following processes of preparing the cloth are em¬ 
ployed in the districts mentioned 

“ Thread well rubbed with a mixture of charred castor-oil seed reduced 
to a paste with water and coiv dungy and kept in this paste for two days. 
It is next steeped and rubbed daily for 21 days in w'ater made from the 
ashes of the bhoosa of sirgooja (the oil-seed Guizotia abyssynica, Cass.), 
boiled in this ash water, and finally rinsed in cold water. Proportions : 
one seer thread, one seer castor-oil seed, two chittacks cow-dung. (Loh^r- 
daga.) 

Cloth first cleaned and dried; then mix the ashes 0/plantain bark 
and leaves with a quantity of water sufficient to wet the cloth to be dyed ; 
to this add castor-oil seed fried and pounded, and mix well, and afterwards 
mix with this decoction mustard-oil. Steep thecloth in this for one night; 
in the morning wash it in this same decoction, and dry it. Repeat this 
process of steeping and washing the cloth in the same water, and sub¬ 
sequently drying, every day for fifteen days. Then wash the cloth in fresh 
water. On drying, it is ready to receive the dye. Proportions : one seer 
of castor-seed for every 60 yards of cloth, one powa of mustard-oil for 
every seer in weight of cloth. (Dindjpur.) 

Cloth steeped in a mixture of mustard-oil and cova-dung {or one night 
Next day it is dried in the sun, and the next night is steeped in water 
containing the ashes of plantain leaves. Next day it is again dried and 
on the third night is again steeped in water containing plantain ashes 
Next day It IS washed in soft water and dried in the sun. Proportions* 
cloth one seer, mustard-oil one powa, and cow-dung one powa. (Bdkar- 

■1 is steeped three or four times in a mixture of oil (castor 

oil?) and country salt ilUeashei of plants, -^s), dried and washed as often 

“ Cotton thread is first mixed with oil and alkali, and kept in this state 
for a month. It is then weii washed and dried. ( Jalpaiguri.) 

“ Cloth or thread is steeped in a mixture of Coid water,' castor-oil a 
httle cow-dung, and any of the alkaline ashes fthe. ashes of plants) used 
by washermen. At intervals the material is rubbed vigorouslv abouHn 
this mixture, then taken out and dried in the sun, and again replaced 

andVjJnXcird inThe°“un" (Cutta^I^ FribuuJy'MXlsI 

;ri>. f SiS 

times, after the roots have been treated as above, they are taken out anH 
thrown away, and the cloth or thread is simply boiled in the wate^ontain. 
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ing the dye extracted by the above process from the roots (Dinijpur). A 
great variety of substances are used as mordants of auxiliaries : these aie 
lodh bark or leaves, Symplocos rafcmosa (LohardagA, Monghyr, Balasor) 
bfianria or hkauli leaves, Symplocos the^folia (Dinijpur, Kuch Behar); 
latkan bark, Bixa Orellana (Kuch Behar), sood tree bark (?) (SantAl Par- 
gan^s), myrobalans, Terminalia Chebula fPatnd Division, Monghyr), tur-. 
meric,Curcuinalonga (SAran, Darbhangah, Monghyr), alum (Birbhum, Din. 
ajpur‘Nadiya, PatnA Division), dhao flowers, Woodfordia floribonda (Dar- 
bhangah, Monghyr), Acaciaarabica, gumarabic, and other gums 

Darbhangah, Monghyr), lime (BogrA), saltpetre (Monghyr), bohari, Cordia 
Myxa (Darjiling), i e., red-ochre (Darbhangah), thalthelang), b&rk 
and leaves, Acacia Farnesiana (?) (JalpAiguri). Different combinations of 
these substances are employed in various districts. They may be ap¬ 
plied to the cloth aftei the cleaning process described above before the 
application of the dye ; they may be mixed with the dye before the' cloth 
is steeped or boiled in it; they may be applied to the cloth along with the 
materitils used for cleaning and bleaching the cloth; or, again, the 
materials required for preparing the cloth, these mordants and accessories 
may all be made into one decoction along with the dye-stuff, and the cloth 
at once steeped or boiled in this complex liquid. Most of these materials 
seem to act as mordants in fixing the colour, generally modifying the 
intensity of the red dye produced : the gums are of course employed to 

give tenacity to the colour^.** u- u 

A detailed account of the various processes is then given, to which the 

reader is referred for further information. 

McCann states that in the three districts—Pun, Huglf, and Midnapur 
the plant yielding al is M. citrifolia. not M. tinctorU, but that the methods 
of cultivation and utilization are exactly similar. From the figures given 
by the Collector of Huglf, hovever, it would appear that the cultivation 
of M. citrifolia is less expensive and considered more profitable than that ot 
the so-called M. tinctoria; also that while the root in general sells at pretty 
much the same rate, the finer varieties fetch a much higher price. A 
peculiar form of dl called hurdi is obtained from M. bracteata m i 
Darjiling district. . 

VII. Rajputana and Central India.—M. citrifolia and M. tmctoiia are 
both said by Dr. Balfour to be commonly cultivated in Bundi, Kutah, a 
Mewar. and Irvine states that the root of the latter is largely expo 
from Ajmere for use as a dye. It is doubtful to what extent these rema 

apply to M. citrifolia, or to M. tinctoria. H 

VIII. The Nizam’s dominions.—Liotard writes: “ Reportsreceiv^ 

us that it is known as serinji in these territories. It is not '"1 

Tandur district, but sold by merchants from Hanamkonda .l. 

{hali'Sicca) R2 for 12 seers, and is used to ? small extent in dyei g i 

khadi cloth. One of the officers of His Highness think^s that the so 
the Edlabad Taluk is well adapted for the cultivation of the sertnp pian • 
These remarks appear to applv to M. citrifolia. , , 

IX. Burma.—Mason states that the Burmans . .t,at the 

most usually from theroptsof two or three sp^ies of Monnda. b 

species most generally seen i" cultivation .9 M. ^“'tltivairti in 


Toimgoo districts. Balfour mentions inai phoun^ 

throufhout the Province of Pegu and ^ tht^cultiva- 

gyee homes. This is the on\y reference the can find^he ^ 

«on of M. bracteata, and is probably a mistake for M. citnioiia o 
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tittcloria. J. W. Oliver, Esq., Conservator of Forests, Burma, in « 
noie kindly furnished to the editor, states that, as far as he can make 
out, there are three common forms of Morinda in Pegu—i, Nibase taunge, 
said to be the be.st, cultivated by the Karens; 2, Nibase wild in 

swamp forests ; and 3, Nibase segyu wild in Dipterocarpus forests. The 
writer is unable, from want of material, to determine what these forms are. 

In Bassein 88 acres are said to be cultivated with the nyav^gyi, the 
sowing being done in June or July. Information as to the quantities and 
value of the dye produced is unfortunately wanting, nor is it known to 
what.extent the cultivated plant is M, citrifolia or AI. tinctoria, some 
reports meatjoning one, some the other. 

X. Assam.—The chief dye-yielding species of Assam is apparently M. 
angrustifolia, for an account of which the reader is referred to the descrip¬ 
tion of that species. 

Foreign Trade in Al Dye. 

Of late years dl root has been occasionally sent to Europe, but no 
regular foreign trade in the dye-stuff appears to exist. The colour 
yielded is a fast but dull red, and appears to have little chance of competi¬ 
tion with those obtained from madder. It is possible, however, that certain 
of the orange and golden yellows obtained by Mr. Wardle may find favour 
and thus open out a field for foreign trade in the dye. 

Chemical Composition. 

The root bark has been carefully examined by several chemists with 
somewhat varying results. According to Anderson it was found to 
yielc^ by exhaustion with boiling alcohol, a crystalline principle, morindin 
^88 "60 to the presence of which the dyeing properties of the plant 
are due. This substance is deposited on cooling, as an impure flocculent 
material, mixed with a red precipitate. After repeated crystallization 
from alcohol acidulated with hydrochloric acid, it forms satin-like needle 
shaped, yellow crystals. It is sparingly soluble in cold water, more’ 
readily in boiling, but is deposited as a gelatinous mass from the latter 
on cooling. It is sparingly soluble in alcohol when cold, more readilv 
when boiling, but dissolves best in weak spirit. It is insoluble in 
ether. In alkaline solutions it dissolves readily forming an oranec-red 

hqmd; hmeand baryta water yield red precipitates, whill acetate of lead 

forms a crimson precipitate. Morindin dissolves in concentrated suU 
phunc acid, forrning a deep purple-red solution. Heated in a close vessel 
it melts and boils, emitting beautiful orange vapours, which condense^ to 
red, needle-shaped crystals, insoluble m water, but soluble in alkaline 
liquids giving a violet colour. I his substance, which Dr. Anderson ca^k 
morindoue, .seems to be the same as that formed under the influence of 
sulphuric acid^ The arnmoniacal solution of morindone yields, with alum 

a blue precipitate upon addition of baryta water * 

Professor Rochleder considers morindin to be identical with the mbe 
rythncacid which he obtained from madder; but later investipatinnc=h 
proved that It differs in being insoluble in ether, and [n iL bS^our 
alkalies The same chemist regarded morindone as identical with 'iliya 

.f be c.,"6;;8";Hr:°8 -c^bro 

^cbbuen'becgec 

Medicme.--Ainshe states that the Cochin-Chinese olace M rif r i- 
amongst their medicinal plants, believing the fruit lo be ^eobsmr 

and ^emmenagogue. Dymock writes that th cnavES are utd in K- 
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bay as a healing application to wounds and ulcers, and are administered 
internally as a tonic and febrifuge. Mr. Brownlow, in a note on the timber 
trees of Cachar, states that the young leaves of var. bracteata are intense- 
ly bitt^ and are used 1^ the Natives for the sequelse of fevers 
Hort. 00c. Jour. {Old Series)^ XIII.y J59). According to Irvine the 

ROOT of citrrfoha proper is employed in the Panjib as a cathartic. 

oPECiAL Opinion. — ^ “ The charred leaves made into a decoction with 
mustard are a favourite domestic remedy for infantile diarrheea. The un¬ 
ripe berries charred and mixed with salt are applied successfully to spongy 

gums {Native Surgeon T, Ruthman Moodelliar, Chinglebuty Madras 
Presidency). 

Food. The fruit when green is frequently eaten in curries; when ripe 
it is also used as an article of food, and is said by Mason to be a great 
favourite with the Burmans. In the Agri.-Hort. Soc. of Ind. Jour. {Old 
Sertes)y IX.y Sel, 5^, it is slated that the albuminous seeds of var. bracteata 
when roasted arc used in Pegu as articles of food. 

Structure of the W^ood.—Yellow or yellowish*brown, weight from 30 to 
4olf) per cubic foot, durable, used for making plates, dishes, and gun- 
stocks, and, according to Lisboa, suitable for turning. The above weight 
is given by Gamble for the wood, of M. exserta, probably referable to 
this species. 

Morinda exserta, Roxb.; FI. Br. Ind.y ///., 136. 

This is reduced by the Flora of British India to a mere sexual form of 
either M. citrifolia or M. tinctorir 


M. persicsefolia, Ham.; Ft. Br. Ind.y ///., 757, 

Syn.— ’M. LANCEOLATA, Wall, 

This shrub is a native of Burma, Chittagong, and Singapore, and is dis¬ 
tributed to Sumatra and Siam. Gamble describes it as yielding a good 
dye. Several reports exist from the Chittagong division regarding a 
Morinda dye-stuff in extensive use there, which may be the product 
plant, but unfortunately sufficient information is not forthcoming<0 lead 

to the definite identification of the species. 


M. tinctoria, Roxh.; FI. Br. Ind,y III., 136, 

This is considered by many Indian botanists, as has already been ex¬ 
plained, to be merely a wild form of M. citrifolia, Linn. It is possible, if not 
probable, this may be so, and thatM. bracteata, regarded by others as 
the sylvan form of the cultivated aU is a distinct and almost entirely wila 
species. The following are the varieties recognised by the Flora 0/ 
British India :— 

Var. o, tinctoria proper—M. tinctoria, M. aspera, W. M. 

CoRKiA and NODOSA, Ham .; M. LEiANTHA, Kur 3 : M. citbifoli » 

Bedd.y FI. Sylv.y t. 220. 

Var. fly tomentosa—M. tomentosa, Heyne ; M. Nauoia 

Ham. ; M. STENOPHYLLA, Spr.; M. ANGUSTIFOLIA, Roth., not oj K 

Var. y, multiflora—M. multiplora, Roxb, 

Var. 3, aspera—M. aspera, W. 6 f A. 

Forma exserta, see M. exserta, itbiya- 

Vem.— Hind.; Achy auchy 

Chain , bankatariy Santhal; Larnong , 054 . Being 

C P.; Manjishta , Bomb. ; Maddi chettu . mulaga chettu , Tel. » ^ ^ 

/aV«;;SlNGPHUs; AchchhukOySKUs. The same terms as th«c airway 

givef for M. citrifolia are indifferently applied to that 

M. tinctoria, but those above enumerated appear to be 


M. tinctoria, but thos 
monly used for the latter 
References. — Roxb.y FI. I 
m ; Kurs, For. FI. Bun 


id for the latter. i7__ jn 216, 

.-Roxb., FI. M.. Fxl. C.B C..1S2, n^^aiU 

For. FI. Burm., II., 59 / Beddomt.Fl.Sylv., t. 220., inro 
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En. Ceylon PL, 14$; DnU. & Gibs.. Bomb. FL, 114; Elliot, Flora Andh., 
109, i-ig.iSS: Campbell, Ec. Prod., Ckutia Nagpur, No. 8427; V.C. 
DuH, Mat. Med. Hind., 289; Irvine, Mat. Med: Patna, 7; Baden 

' Efarrnh, Note on Cotton in Assam, 84 ; Lisboa, U. 
iH. Bomb,^ 8^^ 246; McCann^ Dyes nttd Tans Beng.y 20^38; Liotardy 

J Dye Rept.y i 3 ; Gazetteers:—Bombayy 

XVIILy 44; Orissay II.^ ijg, 

HabiUt.—Found throughout India from the Sutlej eastward, and south¬ 
ward to Ceylon and Malacca; generally wild. 

. Dye. 1 he wood, bark, and root-bark yield a red dye, apparently 
identical with that of M. citrifolia (see dl dye, p. 263). ^ 

Medicine.—Irvine states that the root, likethat of M. citrifolia, is used 
internally as an astringent. 

Food.—‘‘pe green fruits are piclfed by the Hindus and eaten with 
their curries (Roxb.). 

Structure of the Wood.-Similar to that of M. citrifolia. described 
under M. exserta, Roxb., by Brandis, Gamble. &c. According to Rox¬ 
burgh It Is “ hard and very durable, variegated with red and white,’* and 
“employed for gun-stocks in preference to all other kinds.” 

Morinda umbellata, Linn. ; FI. Br. Ind, Ilf 

Syn.-M SCAN DENS. Rozb.-, M.tetrandra, Jac\iM. Padavara, Juss. 

I? jj- L ^‘^^^j^.^baununa marum,TKM.-, Mulughudu Tel • 

Maddx rhekhe,V.\u. i Kirri’WaUa,SlUG. uiugnuau, 1 el. , 

— Roxb., FL Ind., Ed. C.B.C., 184; Kurz For FI Burm IT 

Mat. Med. W. Ind., 2nd Ed., 402 : Drurv. U PI om . rr n. 

Bomb., 162,200; Gametteers, Mysore and Coore I ^]i 36 • Iy>d 
III., 237 ; Moore, Man. TrichiZpoly, 79 *’ 

Habitat -A diffuse shrub met with in the hilly regions of Eastern 
Bengal, ascending to 4 000 feet on the Khdsia mountains, also in the Ma¬ 
lay Peninsula, and'm South-Western India, in the Southern Vu 

N.lghiri H.Ms, the mountainsof Travancore. and in Ceylo^ ’ 

K members of this genus, the root yields a dve 

but ot a brilliant yellow, not a red, colour. ^ 

Fibre.-Thwaites states that the Sinhalese employ the toncrh 
instead of ropes for binding fences. " ^ tough stems 

Medicine.—Ainslie informs us that the leaves maH^. « j 

;n conjunction with certain aromatics, were employed in h"s time^bv [he 
lamool doctors ’■ m cases of diarrhoea and lientery 

eate?°ti7;i<TI’; ‘he ripe ones 

MORINGA, Juss.; Gen. PL, /„ ^jo. 

'■ '• Mo‘”ngk*. 

Bo„;.^‘"“-"“’ Raj.; Muah. S.nd; Sainjna. 

p<-.sn . 

Drugs, Sind, 44; Lisboa, U, PL*B^mb‘ 

App.m. loi; Indian Iorester,X/I,, 

and”the Kon^anr'""" ‘*’'= °f Rijputana, Sind. 

Rajputana sta^es,''i7“rnote*f7r'nfshed to\h^e^^"itor thtut°'’^''ld'' 
gum of little value. cuiior, mat it yields a white 
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Food.—The unripe fruit and flowers are eaten as a pot*herb, 
Murray states that the roots, like those of the next species, have a pun¬ 
gent flavour, and are said to be used as a substitute for horse-radish. 

Moringa pterygosperma, Gcerin.; FI. Br. Ind., II., 45; Wight, 
^1'he Horse Radish Tree, [ llLJ .' jj . 

Moringa oleifera, Lam. \ M. zevlanica, ; M. polygona, 
DC.\ Hyperanthera Moringa, P^aA/.;H. decandra, Willd .\ Guil- 
ANDiNA Moringa, Linn . 

Vern. Sha^nah,\shajn<i, segvd, soanjna. Hind.; Sojnd, sujuna, sajtna, 
Beng.; Munigha, sajind, Uriya ; Mulgin, Kol.j Munga arok , SMil \ h ', 
Sahajna, senjna, sujna, N.-W. P.; Soanjna, sdnjna, senjua, Pb.; 
Swanjera, Sind; Mungd-kd-jhdr, Dfc.; Sarngvo, sekto, stijna, matigai, 


Gunr. 


sigruy Sans. 

References. — Roxb., FI. /nd., Ed. C.B.C., 36 o; Voigty Hort. Sui. C*l-t 
T 8 \ Brandis, For. FI., 12 ^; Kura, For. FI. Burm.y 6 S ; Beddome, FI. 
Sylv..t.So\ Gamble, Man. Timb.y i Id', Dale. & Gibs., Bomb. Ft., 3 l 4 i 
Stewart, Pb. PI., /p; Rev. A. Campbill, Rppt. Econ. PI., Chutia Nagpur, 
No. ySlO', Graham, Cat. Bomb. PL, 43Mason, Burma and Its People, 
5/6, 749', W. Elliot, FI. Andh., //, ^ 3 , 87 , 119 i Fir W. Jones, Treat. 
PI. Jnd., V., ns ; Phorm. Ind., 61; Fliick. & Hanb., Pharmacog., 73 ’, 
U. S. Dispens., isth Ed., 23 ; Fleming, Med, PI. & Drugs (Asiatic Reser., 
XL), 168', Ainslie, Mat. Ind., I., 17$', O'Shaughncssy. Beng. Dtspetis., 
2^9', Irvine. Mat. Med. Patna, 68; Taylor, Topog. of Dacca, flonig- 
berger. Thirty-five years in the East, U., 3 it; Moodeen Sheriy, fupp- 
Pharm. Ind., 176; U. C. Dutt, Mat. Med. Hindus, ny, 3 i 8 ; Ffijarain 
Arjun, Cat. Bomb. Drugs, 50; K. L. De, Indig. Drugs Ind., ly 
Murray, PI. & Drugs, Sind., 44; Dyntock, Mat. Med. V/. * 

206; Dymock, Warden and Hooper, Pharmacog. Ind., Vol. /•» » 

Official Corresp. on Proposed Neve Pharm. Ind., 22 $, 

Birdwood, Bomb. Prod., 149* 220, 267, 282; Baden-Powell, 

424; Drury, V. PL Ind., 297; Atkinson. Him. Dist. (Vol. 

Gae.), 3 o 8 \ Stocks, Rep. on Sind; Useful PL Bomb. {Vol. p ' 

Gae.), 57, iSn 2l8, 27H, 391 ', Forbes F^con.PrU. 

Pt. I. (Gums and Resins), 3 ,$’, Pt- V. Vegetables, Sptces. o 
Fruits), 44 * 59 ; Royle, Gums and Resinous Prod. (P. VV. 

4. 19. 26, 36 , SO, 5 ^ 53, 68 ; Crookes, tfand-book. Dyeing, 

Gums and Resins, 33 ; Christy, New Com. PL, Vy 48 ! P c/atistics 
fumery^ 3c0; Ain^i Akiari, Blockm.inn^s Trans., VoL /.• Trichi- 

Dintijpur, 158; Nicholson, Man. Coimbatore, 4 ^! ^^''fI**f^plaoinces, 
nopuly. 79; Settlement Reports: Panjab, J^*eing, y, Centra 

MWdlak 8H; ChdndaySl; tor. Ad. X, 

Gasetteers : — Bertgal, Orissa, II., 180; Bombay, V., 24, M^affar- 

404; XV., 73; Xini.. 26; XVIII, 52; P^^niyb, Karnal 

garh, 23 ; Amritsar, 4! Moshtarpuy lO; Ij^inn Forester, 

rv'., xn. (APP.). >0: spon^ Encycl., i37S, <671, 
1674; Balfour, Cyilop. Ind., II., 986. to 

Habitat. —A tree, wild in the sub-HimdIayan tract from the , 
Oudh; commonly cultivated in India and Burma on account of * 
flowers, and pods, all of which are eaten. ^..o/tnallv 

Gum.—It yields a gum which is white when it J^jcfne This 

turns 10 a mahogany colour on the surface; used to its 

exudation belongs to the tragacanth or hog-gum 3 ’ slmp\e 5 rary 

commonly dark colour, is of po European sf,ape 

in colour from dark mahogany, red, or pink to ’ c^nth series, 

from rialactitic pieces to tears. Like other ^ms of th g ..gsofthe 

it is insoluble in water. About 8-3 per cent, is soluble in alcohol, 7 <>5 
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remainder m ether, while the residue is almost completely dissolved by 
alk^ies.l This gum IS one oft hose frequently called MocHARASor MochraI 

in Jamaica for dveine a 
blue colo^, for which .purpose I cannot learn that it is employed in 

India. The gum IS used in calico-printing. ^ 

Mr. Christy, in his New Commercial Plants, includes this amongst 

East Indian tans, the bark according to him, being used and known under 

the vernacular name of subanjuna. As far as Indfa is concerned, this is a 

mistake; the plant is far too valuable as a vegetable producer to be used 

as a tan, even should it possess the necessary properties. 

Fibre. -The bark yields a coarse fibre from which mats, pape-, or 
cordage might be prepared. • f P > 

Oil.—The SEEDS yield a clear, limpy, almost colourless oil (according 
to Cloez 36-2 per cent ), rather thick at ordinary temperatures, easily ex 
y-acted by |'mple pressure. It has a sp. gr. of 0-912-0 915 at 60° Fh., is 
fluid at 77 Fh., thick at 39 Fh.. and solid at lower temperatures. It is 
almost devoid of odour and flavour, saponifies slowly, and does not turn 

"oaration oTC of oleine, margarine, and steari". aher 

separation of Uie, solidifiable portion by cooling, it is one of the best 

lubricants for fine machinery. The oil from this species and that fmm 

^7jf°^'"erciallv termed Bfn oil and are 1 ighly valued 

does^not fo^m^7^ seldom made in I^ia and 

whp o 1 ^ ® export, a fact which is the more remarkable 

when one remem^s the great extent to which the tree is cultivated. India 

^ipparently profitably, supply the whole world with 
»n Moringa O'l. and It IS to be hoped that attention may be directed 
the subject. In addition to its value as a lubricant, it is highly esteemed 

power of absorbing and retaining even 
the most fugitive odours In the West Indies h is said to be used as a 
Salad oil, [ For Benne Oil see Sesamum.l 

alcn D/ ' ^ frequently mentioned bv Chakradatta 

anciem wrUefs reCooris"descr!b:; Tacrid" S-skrit'medicine. By 

--ubefacient when’applifd"ex?erna ly"‘’ The 

r“c^i’.rwi;iTe';epp^e7^te\;=5tr, to tHe^and are^Tlll^d 
^r.'’he°'fo™:”fsVaid‘trL''"=';"""‘‘’ ^ -biteYnd a ;:d.°'Thfro; 

is preferred use A ScTion of bein’ 

by Chakradatta, and m th^ BhdTnT.Tb' Y 

liver, internal and deep-seated inflimmfF^’ ascites, enlarged spleen or 
is also directed to be Led IxternX calculous affections. It 

flamed parts. The fresh iuice of the m decoction over in- 

the same diseases as the decoction 3 ^®^.oj""iended for much 

when pour^ into the ears whilp said to relieve otalgia 

purpose {(/. C. Dutt) * the saLe 

act as a tonic and diuretic anH Inr^ Jtpel coW humours, disperse swellings, 

root is prescribed byThfm with the 

useful in asthma. A poultice madeVro^ diuretic, antihthic, digestive, and 
swelling, but is said to be verv irr i the root is supposed to reduce 
PODS are esteemed as a vegetable and pamful to the skin. The 

tinal worms [Dymack. guoL/t,.’ M^kbLn) ^ 

root and oil were early noticed b; English writers on Indian 
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Materia Medica. Thus ‘Fleming wrote : “ In medicine the root of the young 
tree completely supplies the place of the horse»radish. whether employed 
externally as a rubefadont, or used internally in cases of palsy, chronic 
rheumatism and dropsy as a stimulant. The expressed oil of the seeds 
is used externally for relieving the pain of the joints in gout and acute 
rheumatism ” Ainslie also notices the green root, giving the same informa¬ 
tion, and adds that it was prescribed by native doctors in doses of ahotif 
one scruple in intermittent fever, was also used in epilepsy and hysteria, and 
was considered a valuable rubefacient in palsy and chronic rheumatism. 
He quotes Fleming’s account of the oil. Later, Taylor writes that the 
fresh root, mixed with mustard seedjand green ginger, is used as an external 
application in rheumatism and is also administered internally in enlarge 
ment of the spleen and dyspepsia. Honlgberger states that “ the fruit is 
administered by the Hakims in affections of the liver and spleen, articular 
pains, tetanus, debility of nerves, paralysis, pustules, patches, 
leprosy, &c.,’’ and recommends the root for soreness of the mouth and 

throat, and the gum for dental caries. 

Later writers have, as a rule, simply repeated certain of the above enu¬ 
merated opinions in their accounts of the drug; and \r\ t\\Q Pharmaco{>ata 
of India it has a place on the secondary list, and is briefly desmbed. 
Stev^art adds to the above information that the gum is used in the PanjatJ 
for rheumatism and as an astringent. Dymock also informs us mat in 
Bombay a decoction of the root-bark is employed to relieve spasm, and give- 
the following interesting account of the medicinal use of the plant in 

Konkan;—“The bark, of the wild tree is ground with Plumbago root, 

pigeon’s dung, and chicken’s dung, and applied to destroy ’ 

Four tolas of the juice of the leaves of the cultivated plant are g 
as an emetic. The gum is said to be used to produce abortion, . 

difficult to obtain any reliable evidence on a point of this nature; it , 
be quite possible to use it as a tent to dilate the os uteri, as it is very g > 
and swells rapidly when moistened. ” In Bengal half-ounce doses 

bark are employed internally for the same purpose. _ ^ 

The root is m all probability the only pari of real medicinal value.^ 
would appear to be a perfect substitute for the true horse-radish, C ^ 

Armoracia. It has been examined bv Broughton ^ourand much 
by distillation with water an essential oil of disgusting being 

pungency. It differs from the oil of mustard and garlic, the od 
distinct and more offensive (Pharmaco^raphta). . gg 

Special Opinions.-^ “The root fs used as ^ abor- 

live” { IV. Forsvtlu f .R.C-S., Civil 

infusion of the fresh root is used as a stimulant and ” {Civil 

affections, also as a gargle in hoarseness e-um is frequently 

Surgeon J. H. Thornton, M.B., Monghyr). The gum >s 

applied to disperse glandular swelhnp “eaves, the flowers, 

tiicharji, Chanda, Central Provinces). Th f flowers are 

and the young pods are used as food m Surgeon D- 

hot, dry, tonic, and useful inptarrhal ‘ ‘ te with a few 

Basil, faridpore, Bengal). and peeper, are given 

pods of garlic, a bit of |"p|ied externally o^^the^bite. In five 

internallv n cases of dog-bite and applied exiernany r .L.Mg cymptoms 

or s[x dayrthe wound finals and the -ufl^nimatory an| P The 
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Dutt, M.D.f Pubna). ‘^The juice of the bark is used for mange in 
horses” {Surgeon-Major P.'N. Mookerjee^ 32nd M. N. Cutf<icK\ 
Orissa). “The bark of the root made into a paste with water can be 
used as a substitute for cantharides” (Assistant Surgeon S C. Bose, Banhi- 
tore). “ The root-bark, which is used as a substitute for horse-radish 
oy Europeans, makes an excellent rubefacient plaster. The outer bark of 
the tree is also similarly used. 1 have found it very useful as a carmina¬ 
tive stimulant given internally in flatulent colic, in combination with 
asafcetida and ginger. These ingredients are pounded together and given 
in the form of a bolus (30 grains) twice or three tinr.es daily. The leaves 
cooked with the lye obtained from the ashes of the plantain tree are made 
into a sort of soup and used as an article of food m North Bengal, and 
considered a good antiscorbutic, but both the leaves and pods which arc 
also used in curries are usually supposed to be healing^’ {C. T. Peters, 
M.B-, Zandra, South Afghanistan). 

Food.—The tree flowers in February and produces a long whip-like 
bean in March and April. The leaves, flowf.rs, and pons and even the 
TWIGS are used with various condiments, and cooked in many ways as 
pot-herbs, and the pungent root is employed as a garnish instead of 
mustard. The fruit is also made into a pickle, which is described 
as “ most nauseous to Europeans,” but which appears to have been long 
known and appreciated by the natives of Northern India, being men¬ 
tioned (300 years ago) in the list of pickles given in the Ain-i-Akbari. 
The ROOT has long been known to Europeans in India as an cflicient 
substitute for horse-radish, and is thus described by Fleming: “The 
root of the young tree, when scraped, so exactly resembles horse-radish as 
scarcely to be distinguished from it by the nicest palate.” It is now uni¬ 
versally used like true horse-radish, as a condiment with roast beef, &c. 

Fodder.—Ir many parts of the country the twigs and leaves are 
largely lopped .or fodder. 

Morphia, see Papaver somniferum, Linn. ; Vol. VI., Pt. I, 

Morrhua or Cod-liver-oil, see Fish, Vol. Ill , 368; also Gadus 

[ morrhua, Z.IWW.; Vol 111,462. 

Mortar, see Carbonate of Lime, Vol. II., 142; also Cements, Vol. 1 !., 

[ 245; and Cocos nucifera, Vol. 11 ., 455. 


MORUS, Linn.; Gen. PL, III., 364. 

A genus of trees or shrubs which, according to the Genera Planta- 
comprises from ten to twelve species, which have been reduced to five by 
Bureau. In the Flora of British India three aje described as natives of 
India, while two, M. alba, Linn., and M. atropurpurea, Roxb., are stated to 
^extensively cultivated. All the Indian species are united by Bureau under 
M.alba, Lxnn., and following him many Indian writers have described all 
the Indian forms under one name. The economic information regarding 
each species cannot, therefore, as a rule be separated, but it appears prob¬ 
able that all possess very similar features, and may, therefore, all be used 

similarly to M. iadica, which, as the commonest of the Indian White Mul¬ 
berries, will be most fully described. 


Moms a.lba, Lmn ; FI. Br. Ind., V.. 4^2 ; URTiCACEiE, 

The White Mulberry. (Linn 

Syn. — M. ALBA (m part). Bureau; M. serrata. Wall.; M. tatarica, 
Vero.— Hind.; Tut, Pb.; Tut, chinni, 
“b. & Pers ’ Tuth. 
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^ 5 D C.B.C., 658X Voigt, Hort. Sub. Cal, 

2831 Brandts, For FI.. 407, t. 47 \ Gamble, Man. limb., 327; Dala. & 
(^bs.,Bomb. FI., Subpl., So; Stewart, Pb. PI., 218; Aitchison.Bot. Afgh. 
D^l. Com., 109-, DC., Origin Cult. PI., 149% Baden Powell, Pb. Pr,. 
SoSi Atkinson, Him. Dist., Lisboa, U. PL Bomb,, 126; 172. 235; 
AyeenAkbery, Gladwin's Trans., L, 84; II., /J5; Gasetteers'.^Mysore 

70; N.~W. P., IV., Ixxvii.i Karnal, 16; Ind. Fortster, 
IV., 23 o; V., 478; VI., 3, 4, to; XII„ 37, App. 28; Pep., Agri. Dept' 
oengal, 1886, App,, Ivitt. 

Habitat—A deciduous, monoecious tree, cultivated in the Panj 4 b, the 
North-West Himalaya, and Western Tibet, ascending to i i,ooo feet; dis¬ 
tributed either wild or cultivated to Afghanistan, and North and West 
Asia. The original wild area of the species is involved in great obscurity, 
an obscurity which has been increased by the fact that botanists have at 
different times given the species conflicting characteV’istics. Thus Bureau 
in DC. Prodromus reduced all the Indian species (now again recognised 
as distinct in the Flora of British India) to Morus alba, while other writers 
have described mere cultivated forms as distinct species. DeCandoIle writ¬ 
ing of Morus alba, Ltnn., as defined by Bureau, remarks ;|*‘ The antiquity 
of its culture in China and in Japan, and the number of different varieties 
grown there, lead us to believe that its original area extended eastward 
as far as Japan; but the indigenous flora of Southern China is little 
known, and the most trustworthy authors do not affirm that the plant is 
indigenous in Japan,” It is also worthy of note that the white mul¬ 
berry appears to thrive especially in mountainous and temperate coun¬ 
tries, whence it may be argued that it was formerly introduced from the 
North of China into the plains of the South.” Sir J. D. Hooker writes, 
“wild dr cultivated in Afghanistan, North and West Asia,” but De- 
Candolle states that he believes the tree not to be truly wild, but to have 
been naturalised in Persia, Armenia, and Asia Minor at a very early 
epoch. It is interesting to notethat Sir J. D. Hooker ’5 opinion is con¬ 
firmed by that of Aitchison, who, in his Botany of the Afghdn Delimita- 
tion Commission, writes ; “ An indigenous tree near water at Badghis’, at an 
altitude of above 3,000 feet.” If not indigenous to Northern India the 
tree appears to have been cultivated from remote times in the North-West 
Himalaya. In more recent years, it has extended to the plains of the 
PanjAb, Bombay, and even Bengal, where it is grown partly for feeding 
the silkworm with its leaves, partly for the sake of its fruit. It is cultivated 
in the same way as the more commonly grown species M. indicat Linn., 
to which the i.*cader is referred for an account of the methods employed. 

Fibre .—see M. indica, Linn. 

Medicine. - Baden Powell, writing of M. nigra (by which he probably 
meant the black fruited* form of M. alba), remarks that the sweet, deep 
red ,ruiCR of the fruit is used for sore throat, and acts as a pleasant refriger¬ 
ant in cases of fever. The fruit is employed by hakims, as a remedy for 
SQcethroat, dyspepsia, and melancholia, while the bark is considered pur¬ 
gative and anthelmintic. 

Food and Fodder.—The Indian'white mulberry flowers in February, 
and the fruit ripens in May and June The fruit varies greatly in different 
localities, and it is difficult to determine whether the descriptions of many 
authors in realitv refer to the fruit of this species or to that of the M. nigra. 
Brandis writes: “ There are many varieties, sweet and acid, and of all 
shades of colour, from white to a deep blackish-purple. The large white 
kjnd of the Peshawar vall^ {shah tdt) is one of tne best.” The following 
kinds are, accordmg to Stocks, cultivated in Baluchistdn;— Siah,cp\oMT 
black and white mixed; hedana (seedless); pedvoani (grafted), with delicious 
small pearly, white fruit; shah tut (royal mulberry); khar tdt (jackass mwl- 
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berry). So many are the gradations in quality and colour, that Brandis 
considers it not impossible that, in the Panjab and Afg’heinistdn at least, it 
rnay be found impossible to maintain the distinction between the two spe¬ 
cies, M. alba and M. nigra. 

The fruits of all the better kinds are considered great delicacies by the 
natives whether fresh, dried, or preserved, and in Kashmir and Afghan¬ 
istan constitute a considerable portion of the food of the inhabitants dur¬ 
ing autumn. Baden Powell states that in Afghanistan the fruit is dried 
and made into flour, the bread from it being nutritious and fattening. 

The LEAVES are Extensively used for feeding silkworms, espec^lly in 
Kashmir. They are also considered excellent fodder and are given to 
cattle when they can l>e spared. They have been recently very highly 
recommended as a powerful lactagogue, a contributor to the 

culturist (August loth, 1889) stating that with a seer of leaf morning and 
evening the yield of a cow increased from three to five measures of milk. 

Structure of the Wood.—Yellow or reddish-brown, hard, even-grained, 
weight 38 to 561b per cubic f6ot. It seasons and polishes well, and is used* 
for building, boats, furniture, and agricultural implements. 

Industrial Uses.—For the value of this species in sericulture, see Silk 

Morus atropurpurea, Roxh.; Fl.Ind,, Ed, C,B.C„ 6 k8, 

V^tn.-^Chin-ki-tuU 

Habitot.—A Chinese species closely allied to, if not a variety of, M. 
alba, with long, cylmdric, dark purple fruit, cultivated in India. Stewart 
(under the name above cited) describes a Chinese species as follows : ** The 
cultivation of this species has been largely extended in the Panjib, chiefly 
from ihe Saharanpur Botanic Gardens, with a view to sericulture, and 
now there arc thousands of them in the F 5 -i Do 4 b, &c.. ready for use 
when the proper method of managing the worm has been found. * 

M. indica, Linn,; FI. Br. Ind., V„ 492; Wight, Ic., t. 674. 

Syn. Morus alba, yar. indica. Bureau; M parvipolia, Royle; ? M. 

M. ALBA, var. CUSPIDATA, 

Beng.; Nuni, bola, A.SSKU; Chhota kim- 
bu, kxmhu, Nepal; Mekrab, nambyong, LhpchA; Sin^ok Rhiixi*- 
Tut tutH, skdk-t^t N.-W. ; Tulftutfl, karan, Pb. ; bark^TIiV. 

i mushu kattai,TKK.; Kamhali, 

kamhah’buchx, Tel.; Hippal-nerali, Kan.; Posa, Burm.; Shdlmalt- 
vrtkshaha, tula, tuda. Sans. ; Tut, Arab. ; Shihatuta, tu', Pers 

References.-z?C Prod,, XVJI 248; Roxb., FI. Ind„ Ed. C.B.C., 6sS ; 

4 ^; Gamble, 4 fa«. 

Timb., 328; Stewart, Pb. PI., 218; Mason, Burma and Its Peoble ac6 
77 s ; Rur^h^s, Amb., VJI.,t. S; Moodeen Sheriff, Supp. Pharm *Jnd* 

3 i; Birdwood, Bomb. Prod., J 77 ; Baden Powell, Pb Pr 266^0^1 ^,7 

S 8 S; Atkinson, Him. Dist.\Vol. X., N.^W. P Gaz (3)7 

Sf ^J' Bomb Gal.l^ 

3 ^i Forbes Watson, Econ. Prod. N.^W. Pnro., Pt. V. iVegetaHes* 
Spices, and Fruits), 44, 82; Royle, Fibrous PL, 348; Gums and pfi' 
nous Prod (P W. Dept. Rept.), 15; Cooke, Gums Ld Re^ns 21‘ R^b 
of Agricultural Dept. Bengal, 1886, App., Iviii • Setllemeyt* 

PaniAh, Lahore .s^- N.-W.P.'.Shah eha^'uriif/; Gaoe^^i.-fZ^sTl, 

y', S^/’y/.’, 3 ‘^ ’ and Coorg, /., ^o ; Indian Forester, IV., 292 

moderate-sized, deciduous tree or shrub, found in the 
Temperate and Sub-tropical Himalaya from Kashmir to Sikkim, ascend- 
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ing to 7.000 feet; also met with wild and cultivated for silkworm feeding, 
in Bengal, Assam, and Burma; distributed to China and Japan. In 
North India the tree is leafless during jthe cold season, the new leaves 
appearing from the middle of February to March or even to April. It 
flowers in March to April and the fruit ripens in May, June, or later at 
great elevations. 

CutTivATiON.— As already stated, the Indian white mulberry is largely 
cultivated in many parts of India for purposes of sericulture. In Assam 
the silk of the Pat worm (Bombyx textor and B. crcesi) is produced on 
this tree (see Silk). The method of cultivation varies slightly in different 
localities, but it may be sufficient to give a detailed account of the course 
followed in the Burdwdn district of Bengal, extracted from a Report of 
the Agricultural Department of that province 

.Sot*/.—In the opinion of the cultivators, mulberry can be grown on 
any description of high and well-drained land, success depending more 
on the mode of the cultivation and the quantity of manure used than on 
the nature of the soil. It seems, however, that it does better in clay loam 
than either in stiff clay or sandy soils. 

“/’re/iarfl/fow Deep cultivation is an absolute necessity, 

in the cultivation of the mulberry. For this purpose the ordinary country 
oloueh is altogether inefficient. As soon as the rams are oyer and the 

earth is still soft, the land is dug to a depth of about 

hodali This is generally done \r\ Aswin io Katttk (15th September t 

15th November). This depth is attained at the cost of 

exoense. The large clods are broken by hammering. The field is then 

ploughed twice and levelled with the ladder. ® 

the ground be dry, it will be necessary to irrigate the field before plough 

ing ; the land should be well weathered. 

“ When the land has been well prepared, holes are made 

over the field 18 inches apart, each hole being .8 inches^- i8 .nches 
and 6 inches deep. Mulberry is propagated by cuttinp. When an old 
field is cut down, the plants are divided into pieces about 9 f; 

the tops, as well as very thin and dry stems, being 
tingis'^done by placing the stalks on a hard substance 
them with a sharp knife, care being taken at the same time not P 
the ends. The cuttings are then made into bundles tied with ffca^s . 
lo the top and bottom. A hole is now made "^ar a tank, and the boU 
tom of it is worked into mud. The bundles are sunk 
to^ depth of a few inches, and are then covered with 
substance The cuttings are kept in this way for about a month, and are 
from trme to time water^ed. When the buds have put forth shoots about 
two inches long they are taken out for planting. 

••In the holts made in the fields, as above describ^, these cmtmgs a^ 

SSHpHHiSflull's 
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At first only the leaves should be plucked, but when the plants have 
grown sufficiently, the twigs can be removed without injury. 

**After-treatment .—The field should be hoed once in May, and in 
the end of June and beginning of July, weeds should be smothered by 
turning up the soil. In Chaitra (15th March to i^th April) of the 
2nd year, before the commencement of the leaf-plucking season, the field 
is manured wi^h pond mud, the quantity of mud used being often So large 
as to alter the whole nature of the soil. About 400 maunds of mud are 
applied per bigha. The mud receives no previous treatment before being 
brought to the field, but before being mixed with the soil, it is first placed 
in heaps between the rows of plants, and exposed to sun and air, and is 
mixed with the soil at the hoeing time in May. 

“ The fields are thus manured with pond mud once in every three years. 
The plants ar< kept up for ten or twelve years, when they are ratooned, 
i.e.f they are cut down at the bottom, when the field is hoed and manured. 
New Plants come up, and these are kept up for five years more, when a 
new field ought to be made. Sometimes a second ratooning is given, and 
the plants are kept up for another five years ” {First Annual Report of 

Director of the Agricultural Department, Bengal, 1886, App.,p. Iviii.). 

Attempts have been made to cultivate M. alba .n the Panjib on a large 
scale for purposes of sericulture, but without success (see Silk). 

Gum.—Mulberry gum was amongst the.samples exhibited by Lieuten- 
ant Hawkes at the Madras Exhibition of 1855. It is mentioned by Watson 

and Cooke, but no account of its properties or uses appears to exist 
in the literature of Indian products 

Fibre.—The bark of a mulberry (probably M. alba, Linn.) seems to 
have been employed in China from very early times for paper-makin? 
Thus Marco Polo informs us that “the Grand Kin causes the bark to 
be stripped from these mulberry trees, the leaves of which are used for 
feeding silkworms, and takes from it that thin rind which lies between the 
coarse bark and the wood of the tree. This being steeped and afterwards 
pounded in a mortar until reduced to pulp, is made into a paper, resem¬ 
bling that which is made from cotton.*' Royle commenting on this oas- 
sage remarks that the fibre from the countless number of shoots pruned 
from the trees in their cultivation to feed silkworms, and now thrown awav 
as useless, might yield good half-stuff for the paper-maker. “Mr. Hen¬ 
ley, he adds, informs us that after leaving India, he produced verv good 
specimens of half-stuff from the bark of these rejected stems ** The bark 

stems are steeped in water, and when'pounded up 
leaves a mass haying much of the good qualities of linen rag “ half-stuff ^ 

^ obtainable from M 
mdi^, but ^.ereis httle doubt that this species would yield a fibre of 

similar roperties. The tv^igs are employe/in many locafities on accent 

Strength, for binding bundles of fuel, loads, &c 

Medicine.—The FRUIT has an agreeable aromatic and acid flavour 

IS cooling and laxative, allays thirst, and is grateful in fevers. The bark 

Opinions.— § “ The syrup of the fruit is used as a garble in 
affections of the throat, and for relaxation of thf uvula " 
(CtvU Surgeon R Gray, Lahore). «A decoction of the leaves U ntd 
asagar^ein inflammation and thickening of the vocal cords” 7 
Surgeon J. Anderson, M.B.. Bif^^or, N.-W P,). 

Fodder.—The - it is inferior to that of M. alba and ic 
little used as an article of food except in times of scarcltv TU 
are used for feeding silkworms, and are also valuable as fodder.^ leaves 
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Structure of the Wood.—Yellow with darker streaks of various colours • 
hard, very similar to that of M. alba; weight 42 to 47ft per cubic foot. 
Used in Assam for boat oars and furniture; it does not seem to be employed 
in making tea boxes, but would be very suitable for that purpose. 

Industrial Uses —As already stated, it is a highly important cultivated 
shrub in Indian sericulture. For an account of the worms reared on it. 
&c., see Silk, Vol. VI. 

Morus laevigata. NalL; Bl. Br. Ind„ V., 4g2, 

Syn.— MoRUS alba, var. l.«;vigata, Bureau ; M, glabrata. Wall, 

Var. Bureau ! M. viridis,/ fam. [Burm. 

Vern. — Tut, Hind. ; Tat, shdh-tat, siydh~tut, Kumaon; Tut, Pb. ; Malaitig> 

—Brandis, For. FI ,409; Baden Powell, Pb. Pr., $8$ f Atkin* 
son. Him. Dist., 317 : Gaeetteers :^Amritsar, 4; Rawalpindi, 75* Jnd> 

Forester, IV., 47; XL, 355; XIL, 64; Agri.-Hort. Soc. Ind., Journ. 
XIV., 22. 

Habitat.—A medium-sized tree, wild and cultivated in the Tropical 
and Sub-tropical Himalaya from the Indus to Assam up to 4,000 feet, also 
cultivated in Bengal; wild in Martaban and Tenasserim. 

Food. -The flowers appear in the cold weather, and the long cylindri¬ 
cal, yellowish-white or pale purple fruit ripens in March to May, and is 
eaten, though insipidly sweet and of little value. 

Structure of the 'Wood.—Similar to that of M. iudica, said in the 
Rawalpindi district to be an excellent timber. 

M. serrata, Roxh.; FU Br. Ind„ V,, 4^2. 

Syn. — Morus alba, L.l Wall. Cat., 4648 ri ; M. alba, var. sbrrata* 
Bureau; M. pAbularia, Dene.; M. vicorum, Jacquem. 

Vern.— Kimu, himu, Hind.; Karan,- tut, kdura, tdlukul, sod,dn,shta, 
ckimu, kimu, krum, shahtut, tulklu, kdrt-tut, chan, Pb. 

References,— Roxh., FI. Ind., Ed. C.B.C., 658; Brandis, For. FI., 4091 
Gamble, Man. Timb., 328; Stewart, Pb. PL, 2iq; Bureau in DC. Prodr., 

X VII., 242; Baden Powell, Pb. Pr., $86 ; Indian Forester, VIIL, 2J2 ; 
Settlement Report, Simla Dist. {app.), xlii.; Ga»etteers:~^Panjdb, 
Simla, 9: Gurddspur, 55. 

Habitat.—A large, deciduous tree, found in the North-West Himalaya 
between 4,000 and 9,000 feet. It is often of very large size; Dr. Stewart 
noted several trees of 20 feet girth, and one at the Hindu temple at Bar- 
maor, Chamba, of 28 feet girth. 

Food and Fodder.—The fruit is little valued, but the tree is extensively 
lopped for cattle fodder. 

Structure of the Wood.—Sapwood small, white; heartwood yellow or 
brown, moderately hard; weight 35 to 36ft per cubic foot, ft works 
well, does not warp, and takes a beautiful polish, showing a golden lustre. 

It is used for troughs, agricultural implements and for cabinet-work, and 
is much esteemed by the Simla wood-carvers {Gamble), 

Moschus moschiferus, Linn.; The Musk Deer, see Vol. III., 58* 

MUCILAGE. 

Mucilage ; Plants yielding— 

Abutilon asiaticum, G. Don ; ]geeds and leaves ; Malvace 

A. indicum, G. Don; 3 

Acacia arabica, Willd. ; the gum ; Leouminos^. 

Adansonia digitata, Linn.: pulp of the fruit; .Malvace.«. 

Althaea ofBcinalis, Linn. : the whole plant; Malvace«. 

Cetrariaislandica, the whole plant; LiCHiNas. 
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; ) 

>the whole plant; Tiliace.® 


Corchorus Aotichorus, Raeusch.; 

C. capsularis, Linn.; 

C. fascicularis, Lam.; ^ 

Gmelina asiatica, the leaves and twigs; Verbenace® 

Hibiscus esculentus, ; the fruit; Malvacf®. 

stems and branches; Convolvu;,ace«. 

Kydia calycina.; the bark ; Malvace®. 

Lallemaatia Royleana, Benih.\ Labiat®. 

Lepidium Iberis, ; the seeds ; Crucifer®. 

L. sativum, Linn.; the seeds, 

Malva sylvestris, Linn, a the whole plant; Malvace®. 

M. rotundifolia, Lmn,; the seeds; Malvace®. 

Mentha viridis,; the seeds ; Labiat®. 

Odmum Basilicum. £tw«.; , 5 

O. gratissimum,; jthe seeds; Labiat®, 

-Pithecolobium dulce, Benth. ; the gum ; Leguminos®. 

Plantago ovata, the seeds ; Plantaoink®. 

Zizyphus Jujuba, ; the fruit; Rhamne®. 

For further information regarding these the reader is referred to the 
article regarding each in its respective alphabetical position. 

MUCUNA, Adans.f Gen. PL, /., 

A genus of twining annuals or perennials, which comprises about twentv 
species, natives of the Tropics. Of these ten are met with in India. 

Mucuna monosperma, DC.; FI. Br. Ind., II., ,83; Leguiunos.e, 

The Negro Bean. 

^oxb.; Mucuna cristata. Ham • 
ANGU*NA, Wall.; CaRPOPi^GON ANGUI- 

Vern.— mothultuhili, Bomb. 

C.B.C., 55J/ DalM. & Gibs., Bomb 

UnWtmi’’ ; Gaa., Bomb , XV., 432. 

HabiUt. A woody climber of the East Himalaya and Khisia Hills: 

T Assam, Chittagong. Pegu, Tavoy, and the Hills of the 
Western Peninsula snd Oeylon, up to 3iOoo feet« 

Medicine.—The large flat nearly circular seed is used as an expecto¬ 
rant in cough and asthma, and, applied externally, as a sedative. ^ 
Special Opinion.—^ “The seeds are used as an expectorant in 
coiigh and asthma, also in affections of the tongue. Externally they are 
^id to be sedative. The pods are roundiph and hairy. Each^pod^con- 
tains a solitary seed which is about an inch in diameter earshaped flat 

the entire convex margin IS occupied by the hilum” {C.T. Peters MB* 

^ favourite vegetable, and is said by Dymock to 
be eaten by Brahmins as a restorative when fasting. ^ 

M. nivea, DC.; PL Br. Ind., //., jSS. 

niveum. M. NIGRA,//am. 

u iXi Rf<*niach, olkushi, Beng. 

variety ofVSri^s'^ 

during the cold season for the sake of its abundant 
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The Cowhag;e. 


beans, a most excellent vegetable for European 
tables. The exterior velvet-like skin should be removed befpre cooking. 

Mucuna pruriens, DC... FI. Br. I„d.. //„ jS?W ight, Ic., /. 280. 

iHE COWHAGE PlANT. 

Dot-'CHOS PRURIENS, Linn.; M. 

PRURITA, Hook.; M. UTILIS, Wall, 

iiWcAA, goncha. Hind.; Akohhi, kimich, Uchhoti. 


• ' . r. — ^"***-e^'*»**f yeuuu-uuta^cmai, 1 el . ; JVasayuni- 

tVtytk-iorana, Malay.; KhweU, ^ueU, 
bURM.; Achanyapalbe, SiNG.; Kapikachchhu, dtmaguptd, vdnaH, SaNs. 

References.-i?«i Ed. C.B.C., ss3; DaU. & Gt%., Bomb, 

tl., 70 ; Rev. A. Campbell, Rept. Econ. PI., Chutia Nagpur, Mo. 8482; 
Mason, Burma and Its People, 490, 768; Pharm. Ind., 73; Pluck & 
Pharmacog., i8g • U. S. Dtspens,, is^h Ed., J702 ; Flemink, 

{Astatic Reser,, XJ.), t66 ; Ainslie, Mat. Ind., L, 93, 
590 ! O Shaughnessy, Beng. Dhpens., 297; Irvine, Mat. Med. Patna, 
46 : Medical Topog. 141 • M. odeeu Sheriff, Supp. Pharm. Ind., m i V. 
C. Duttf Mat. Med. Hindus^ 2^3^ 3 o 3 j Saknaram Arjun^ Cat. Bomd» 

DrugSf 42 ; K. L. Dcy Indig: Drugs Ina.,7Si Murray^ PL and Dtugs^ 
Sind., 124; Bent. & Trim., Med.PI., t.78 ; Dymock^ Mat. Med. W.Ind., 
j ^^ 9 : Dymocky Warden and Ho^er^ Pharmncog. Ind.^ /.> 447 ; 
Btrdwood, Bomb. Prod., 29; Baden^Powell, Pb. Pr., 320 , 341; Atkinson^ 

^309, 742; Useful PL Bomb.(VoL 
XXV., Bomb. Gaa.), 2S7 p GaBetteers: — Bombay^ XV., 4321 Panjdb, Pes* 
hdwar, 27; N.^W. P., IV., Ixxi.; Mysore and Coorg; lo, SO; Indian 
Forester, XII., App. it. 

Habitat.—A lofty annual climber, with large, dark purple papilionace¬ 
ous flowers, and golden-brown, velvety legumes not unlike those of a 
sweet pea. It occurs commonly throughout the tropical regions of America, 
Africa, and India, in the latter of which it is to bemund all over the plains. 
M. utilis, Wall., is a cultivated form. 

Medicine.—The English names Cowhage or Cowiich are derived from 
the IHindi Ktwach, the earliest European writer who notices the plant 
having stated that it was called “ in Zurrate (Surat) where it groweth,^ 

“ Couhage.** It has long been known and valued, in Indian medicine' 
being mentioned by Susruta and in the Bhdvaprakdsa, The former de¬ 
scribes the SEED as a powerful aphrodisiac, and states that it should be pre¬ 
scribed with the fruits of Tribulns terrestris in sugar and tepid milk. In 
the latter work a preparation called vdnari vati is described which is said 
to be the best of aphrodisiacs. It is made by boiling the seeds in cow’s 
milk, then pounding and decorticating them, and making a confection with 
the mass. The root had also medicinal virtues ascribed to it in Sanskrit 
medicine, being considered-tonic, and useful in diseases of the nervous sys¬ 
tem, such as facial paralysis, hemiplegia, C. Dutt). Dymock states 

that similar properties are ascribed to the seeds (hah^eUkulai) in Persian 
works, and informs us that a paushtik for spermatorrhoea is made in the 
Konkan from the seeds with several other drugs. According to.. Ainslie 
“a strong infusion of the root, sweetened with honey, is given by the 
Tamool doctors in cases of Cholera Morbus.” Campbell stales that the 
root is prescribed as a remedy for delirium in fever in Chutia Ndgpur, ana 
that when powdered and made into a paste it is applied to the body in 
dropsy, a piece of the root being also tied to the wrist and ankle. The 
seea is believed to absorb scorpion poison when applied to the part stung. 

Cowhage has been known and used in European medicine since 1640, 
chiefly as a vermifuge. The employment of the hairs of the legume for 
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this purpose originated in the West Indies ^nd except of recent years has 
been quite unknown in India. • FlUckiger & Hanbury state that it 
began to attract considerable attention in England in the latter part of 
last century, when it was strongly recommended by Bancroft and by. 
Channbertaine. It was introducecf into the Edinburgh Pharmacopceia in 
1783 and into the London Pharmacopoeia of 1809. Noticed by Rheede, 
Rgmphius, and Ainslie it soon became considerably employed asra vermi¬ 
fuge by European physicians in India, and was made officinal in the 
Pharmacopoeia of 1868, though now almost entirely discarded from Euro¬ 
pean medicine. It is prescribed as an electuary or confection with honey 
or treacle. The effect of the hairs is purely mechanical, and though 
efficient in cases of round and thread-worms, it is coarse, bulky, and 
inferior to many other anthelmintics. 

An ointment prepared with the hairs acts externally as a local stimu¬ 
lant and mild vesicant. 

Special Opinion. —§ “The seeds powdered in doses of | drachm to 
40 grains are useful in leueorrhcea and as an 'Aphrodisiac, also in cases 
of spermatorrhoea “ {^Lal Mahumed, ist Class Hospital Assistant, Main Dis^ 
pensary, Hoshangabad, Central Provinces), 

Food.—The young tender pods are cooked and eaten as a vegetable. 

Mudar,or Madar, see Calotropis gigantea,/?. and C. procera, R, 
Br.; Vol. II., 34 and 49. 

Muduga Oil, see Butea frondosa, Roxb. ; Vol. I., 552. 


TdLUK.lAf Arn.; Gen, PL, 1 ., 82^, 

[ CUCURBITACE.*. 

Mukia scabrella, Am.; FL Br. Ind., IL, 623; Wight, Ic,, L301 ; 

—M* madkraspatana, Kure; Bryonia scabrella, Linn.f.; B. 
WiGHTiANA, Wall. ; B. maderaspatana and althaioidbs, DC. ; Cucu- 
MIS madbraspatanus, Linn.i Karivia javanica, Miq.: Trichosan- 

THES DIOtCA, Wall. 

Var. gracilis, Bryonia CRACiLis, Wall, 

agumaki. Hind.; Gvodla-kakrt, N.-W. P. ; Bildri, aeu- 
rnarkt, gwdlajtakrt, •, Chirdti, bellari, SiND; Musu-musuk- 

A^onHa^ Surm^^*'**'***^**”***' Tel.; Sa-tha-khiva, iha- 

702/ DaU. & Gihs.^Bomb. FI., 

r?/ Mason, Burma and Its People, 746; Bidie, 

p » S 3 ; Atkinson, Him. Dist , 30L 702 ^ Ec 

g Drury, U. PL, 87 ; Gazetteer :^N.-W. A,, I ' 

8t ; IV., Ixxtt. ; Bombay, V., 25; XV., 435. 

* common throughout India in the plains, ascend- 

ing the hills as far as subtropical warmth extends. 

edicine.—The seeds in decoction are sudorific. The root similarlv 

prepared is useful in flatulence, and when masticated relieves toothache. ^ 

Special Opinion.-^ « The tender shoots and bitter leaves are uted 

Afrecommended in vertigo and biliousness” (C. T 
Peters, M.B., Zandra, South Afghdnistdn). ' 

Mulberry, see Moms alba and M. indica, pp. 279, a8i. 

Mulberry-paper Tree, see Broussonetia papyrifera, Vent., Vol. I.. 538 
Mules, see Horses, Vol. IV., p. 297. 
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Mumiai, or Momea, see Cannabis sativa, Linn. ; Vol. II., 115, ii6, 

MUNDULEA, DC,* Gen. PI,, /,, 

A small genus of shrubs which belongs to the Natural Order Lbgu- 
minoSjE, and comprises three species, of which one is a native of India* 
This planU suberosAi Benth. (.'/ Br^ is cl native of the 

Hill /alleys of the Western Peninsula and Ceylon. It is known in the 
former locality as surtt, or suptt, and its seeds are used for poisoning fish. 

Munga, see Silk, Vol. VI.. Pt. II. 

MURRAYA, Linn,; Gen, Pl„ 1., gg 2 , 

[ RuTACEiB 

Murraya exotica, Linn.; Fl, Br, Ind., /., ^02 ; Wi^ht, Ic., t, g6 

Syn. — Chalcas intbrmbdia anrf C. paniculata. Roem. 

Var. a.—Corymbs many flowered, ovary 2-celled.—M. BXOTiCA, Auct.; 
M. EXOTICA, and brevifolia, Thwaites, 

Var. Q *— Arboreous, corymbs few flowered, ovary 2-ceUed. — M. PANICU¬ 
LATA, yack, ; M. SUMATRANA, Roxb. ; Chalcas paniculata, Linn. 

Var. 7 .—Ovary, 4-5-celled,—M. Glenieii, Thwaites. 

— Marihula. juti, bibsar. Hind. ; ATamiwf, Beug. ; Simali, Nepal; 
Shitzem, Lbpcha; Raket-berdr, Gond; Murchob, Kumaon; Chniajutii 
marchula juti. Bomb.; Kunti, Mar. ; naga-^olugUp 

Tel.; Makay, tha^nat-kha, Burm.; Attaireya, Sing.; Mlachalla, And. 
References. —/? 0 Ar^., Fl. Ind., Ed. C.B.C.,3^3: Brandis, For. 

Kurz, For. Ft. Burnt., I., tgo; Beddome, FL ^Iv., Anal, Gen., xliv., 
t, 7 , f> 2 ; Gamble, Man. Timb., 6t ; Thwaites, Rn. Ceylon PL, 45 i Dale, 
& Gibs., Bomb. Fl., Supl., 12 i Aitchison, Cat. Pb, and Sind PL* 28; 
Elliot, Fl. Andhr., i2t ; Mason, Burma and Its People, $00, $ 34 , 700: 
Pharmacog., Indica, 26$ ! Atkinson, Him. Dist„ 307 ; Lisboa, V. PL 
Bomb., 32 ; Balfour, Cyclop., I., 820 ; 11 ., 1013 t Cazefteers-.^Mysorf & 
Coorg, l,,6o ; N.^\V. P,, jV,, Ixix.; Indian Forester, IP., 345 i PJiLp 
412; XIV., 373 : For. Admin. Rep. Chutia Nagpur, 188$, 28; Balfour, 
Cyclop. Ind., II., t0i3. 

Habitat.—A shrub, or small tree, met with in the outer Himalaya from 
the Jumna to Assam, ascending to 4,500 feet; also in Behar, South India, 
Burma, and the Andaman Islands. It is often planted for ornament, and 
is sometimes called “ Satinwood ” at Port Blair, and Cosmetic Bark 
Tree” in Burma, Variety a occurs only in Northern India j variety ^ is 

chieflv found in the Western Peninsula and Ceylon ; while variety y is re¬ 
ported only from Ceylon. 

Medicine.—The auliiors of the Pharmacographia Indica state th^ 
DeVrij has separated a glucoside from the flowers which he has named 
Mtirrayin; its composition is They, however, give no 

account of the plant being used medicinally, nor of the properties of the 
glucoside. 

Structure of the Wood.—Light yellow, close-grained, very hard, apt to 
crack, weight 62(6 per cubic foot. It resembles boxwood, and has been 
tried for wood-engraving, for which it seems suitable if well seasoned; it is 
>lso used for handles of implements. 

Domestic.—Mason states that in Burma the fragrant bark is more 
universally used as a cosmetic than Sandalwood. 

M. Kcenigii, Spr.; Fl. Br. Ind., S^31 Ic., i. /J. 

The Curry-leaf Tree. 

Syn. — Bercera Kcenigii, Linn. , . 0 

Vern.— ^arri, katnim, bursunga. Hind. ; Bars&ngd. karia-phulh, BSNG.; 
Bhursunga, bdsang, Uriya ; Humwah, hUcm’, Gandla, gam, g / 
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Wa/a, N.-W, P.iGandla, Kumaon ; Gandla, gdndalu, gandi 

bowala, ganda^ntm, Pb.^; Kare-pdk, karyd-pdk, karyd^dt, Dec. ; Karri 
mm, karna-pat. gora-mmb QyUB. ; KaHpat, kar 64 dkd€)ui, karhi-nimb 
yA*ra//^, firam. Mar. ; Kadhi, limbdo, gora-nimb, Guz. ; Karu-a^eppilai 
|ari<^tfm6k, kamwepUay Tam.; Chanangiy HyoERABAD; Kari-vepd 

kari-bevanay yeUy Kan.; Karea-peloy kariya- 
Malay. ^ P:do-:,inyPimi(^stny Burm. ; Karri-pinchuy Sing. ; witu~ 

Lro^i’^SANsf kristna^nimbay nimba-patramy 

BrandiSy For. Fl.y 48; 

Gn^ilf M ^fV:.Beddomey FI. Sylv.y Anal. GenfxUv^ 

R ^*"**-» i Trimeuy Sys. Cat. Cey. Fl.y ts ; Dais. & Gibs ' 

fo”firlv %UiormWi. Pb. and Sind PL, 

n ' /Jo ^hn ^'if An^.y sj; Pharm, Jnd.y 49 ; Ainslie, Mat. Ind.y 

Pkarm 'Zd^ B^^Sf^pens., 232; Moodeen Sheriff, Supp. 

Bharm. Ind., 178;Sakharam ArjuUy Cat. Bomb. Drvgs, 2i zWarine 

Mat. Med. IV. /nd.y 2 nd fI.,' ijo] DyZo^^ 

Vol.I., 262 -y Official Corresp. on 

RndZ iJf n Bird-wood, Bomb. Prod.y 14^218- 

iift iy7"x^ Bl-Ind.,j8;Atkiksot:Hrm. 

Prf/" pf f Bcon. Prod. N .W 

Oilsii/f fd Bruits), 2S, 28; Cooke. Oils and 

Oilseeds, 62; Gazetteers ;^Bombayy V., 24 ,• XV,, 4201 N-W P IV 

. ivi:iaTvPd‘>offxV 32 p'‘'"‘ 

Habitat.~A small tree of the outer Himalaya from the Rivi to Slk 

t^dia^rd Bengal 

an ^l'■l^own quoting him, Cooke, state that the seeds yield 

an on, known as bimbolee or Limbolee oil. This is, however orohahlv a 

LE^VE^s^orM froui Melia Azadirachta. ^Ihe 

Medicine lirh * contain a strongly odoriferous essential oil. 

tom Sg Tht ptt. iSt'o'bSnS '"'"r” ■!' “S’ 1'*™. «»' 

K; b'.':?zs"S ■ 'is 

substitute fofpeppe^in " - ^ weak 

.s sometimes given with bitters L a ftbrduge.”“‘ ^ decoction of the leaves 

quotin^Mr.^J^°G.^Pr*Jbhll’~^*’*A^”^^°'^® the/’A<ir»mcogra/i/i(a hidica 

cofnposition of the leaves ’ Thev ^‘^‘^'’“nt of the chemical’ 

of oil resembling that obtained^fr^o^ .b” distillation a small quantity 

Treated with ethi, and drLd a erienTsh hUck Marmelos. 

lent to 7 \ per cent, of the leave.; ^TKio " resin was obtained equiva- 

Vhe aquLus extract " ^ 3 per cent, of the resm. 

On acidifying a similarly vfr^ ?^ehling’s solution, 

a few granular crystals were nKta* extract with sulphuric acid 

imrn^o, ,p“sj 
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Malabar). Antibilioua {Surgeon-Major D R. Thomson, C.LE., 

Madras). “ Cultivated in gardens for the leaves, which are used in making 

{W. Dymock, Bombay). “ Used as an antiperiodic. Baidis 
prescribe the powder^ root mixed with honey and juice of betel*nut 
{Civil Surgeon John McConaghey, M.D., Shajahanpur). 

Food.— It is largely cultivated on the plains on account of its leaves, 
which are used, either fresh or dry, to flavour curries. 

structure of the Wood. —Greyish-white, hard, and durable, weight 43ft 
per cubic foot. It is used for agricultural implements. 

Mushroom, see Agaricus, Vol. I., 129 ; Fungi, Vol. Ill,, 455; Morchelli 
esculenta, p. 259; and Truffle, Vol. VI., Pt. II. 

MUSA, Linn* ; Gen. PL, III., 655. 

A genus of the Natural Order Scitamine..c, which comprises some twenty 
species, several of which are regarded by certain writers as mere cultivated 
varieties. Kurz in two articles on the Plantains (^OMr. Agri.’Hort, Soc.of 
Jnd. {Old Series), XIV., 299 {New Series) ; V., //2*/A?) describes eighteen 
Indian species, and refers the cultivated forms to nine, namely, M. troglody- 
tarum, M. cormeulata, M. Rumphiana, M. zebiina, M. rhinozerotis, 

M. nana, IVL Basjoo, M. sapientum fin which he includes M. paradisi- 
aca, Linn.), and M. teactilis. His later paper in which the synonymy was 
altered, iinfortunately never reached completion, so with the exertion of a short 
analytical table, no botanical definition of the species as defined by him exists, 
in the earlier paper he referred most of the plantains of Burma and the Archi¬ 
pelago to M. simiarum, Rumph., and nearly if not quite all the Indian 
forms “to M. sapientum. No later literature on the subject appears to 
exist, and in want of material by which to arrive at some satisfactory conclu¬ 
sion, it may suffice, for the purposes of the present article, tode^nbe thescvcwl 
cultivated forms of banana and plantain under the name of M. sapientum, 
and the Manilla hemp under M. textilis. Most of the {>t*'«\spec.es are at 
best very unimportarrt economically, and possess no peculiar characters, ana, 

^nce mLn^jrhem are doubtfull/botanically distinct, they nray for the pre¬ 
sent be onnitted. ^ _ ScITAMINE*. 

Musa orncita, Roxb.; FI. Ind., Fd. C.B.C., 224 ; FI. Br. Ind. VI., 

Vern.—/famanfi’Wnfa, Chittagongj We/a, Bomb. 

References.—Oa/0. and Gibs., Bomb. FI., 272; Lisboa, U. PI. 

Habitat.—Common on sides of precipitous crags at Mdtheran, 

Ghdt, and Khanddla in Bombay, also met with in Chittagong. 

Food.-Lisboa writes, “The scape and the convolute leaf sheatn 

which immediately surround it, are cut into flour 

into a dish with spices, or they are dried and times 

out of which cakes are made. They are resorted to especia y 

Q Hart. Soc. {New Series), V., //»• 

M. sapientum, Linn.; Kurz, Notes on the Banana, tn Jour. Agn.- 

The Banana, or Plantain. 

Syn. —Musa paradisiaca, Linn. , . u Rrno. i 

Klla, kheia, mi; P;- Kewtro,^ Sind; ma, ^alei. 

Mar.; ma, Guz. ; Mou; cliakrak^^^^ 

t\m.; Anali, amtii ariti, • Vasha, vaehaPj 

b<mta~artii, kadali, Tkl. : y uuaine va-thi-lan, napiyifst, 
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‘»e n,ore important 

Ire. 

Aiutjs'cn°‘'cat. %i:f„kTr^- Pi’ Z^/’oV. PP 

lSO,^;Sir W. Elliot, FL Andh., 14. iT, 3^,31 

C. UuttpMat. Mea^Htnd.^ 2 S 7 / 3 ot • Warintr ff/im/y^ julji 

Dymock.Mat. Med. W I«d. ’^'kf 


‘O. 0 / / oirawQoa, aamb. trod., rjo • Baden Powell Pk P- 'iZx * ' 

Drury, U PL Ind., 300; Atkinsok, Hir^. hlTi (Voi 

Gam.), 3 t 8 , 742; Useful PL Bomb. iVoL XXV Bomb 

Vh Tories Watson, Econ. Prod. N.^IV. 

tables, ^tces, and Fruits), 44, go ; Foyle, Fibrous Pl nk ■ riX 

MbTH* Pcip€T*^y%(lkxfXV Mut C y if% tA »jP ^-2 ** ^ ^^OtdT 

•fg; 5 ^; Indian Fibres and Fibrous Suista^nces* Crisf^Betk 
Watt, 9, 45 / Kew BulUtin, 18S9, % ,• ^ «r C' 

NT^kfp^oTif fUi?^ATA^pTD 

300 II., 8$ / Moms, Account Godavery, 12 • Moore i’* 

^opoly, 72 79; Man Rev. Accts., Bombay, 102) sT^tlem^tfplJl^^^' 
Central Provinces, Nimar, 200 ; Naebur 27 a • ChA„,ie, s> • — 

Godaveri Dist., ,s, ; Gae’etleee :-Bpll'a^%: Jj^o' %’ 

Coorg, /., 53, 55, 70 ; II . 7 'fll.Tls*;'Agri^^Horii.'So 7 ^I 

Pro, 32 ; VII., to • IX Sel cf. . y aV ‘i ^! ^I't SeL, 
54 , 59 , 61 ; XIV., 296^,^299 ;lNew fekiJ^\*V' SeL, 

rndi'a'I-Z’ePJr’, '¥li/k/-7k 

Joseph Hooker and Dr. Thomson found it wild in thi^KM “uni’ ®'‘'' 
Thwaltes met with the plant in the rockv forests of the H'jis- and 

Slrth w“ 7 p occurrin/ln Bomh 

North-West Provinces and Other parts of India but it fc iT 

these are only spontaneous. There is little doubt 

native of India and Southern Asia and frr?m ‘ plantain is a 

cultivation in all directions, reaching^even Sou®th‘' 

dolle considers it probable that it was earlv Jntr/^ri ^®Can- 

and Portuguese into San DominVrand BrL ^P^nish 

later research should prove that the banana * • however, 

America before the advent of the Europeans 1 should h'" P'*'''® 

bute It to a chance introduction, not ve?y ancient the "’f''"?'! ‘o attri- 
known communication with the islands of thTpacific nr 'Ihl 
Guinea, rather than to believe in the primitiw and simf.ho ^ ^ 
of the species in both hemispheres ” ^ ^ simultaneous existence 

ii».Sj 

dicated in the generic note, necent literature on thp^ Musa. As already in- 
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the limits and characters of the Indian species appears to have written on 
the subject. Roxburgh describes four species as indigenous to India,most 
of which are retained by modern botanists, but only one of which is of much 
economic interest. That species, M. sapientum, he believed to include the 
plantain or vegetable-like fruit, and the banana, or edible fruit, both of 
which he considered to be cultivated forms, or at most varieties of the 
same, plant. Other botanists have separated these two under the names 
of M. sapientum and M. paradisiaca, but later writers, including DeOan- 
dolle, Kurz, and others have, as a rule, accepted the species M. sapientum 
as embracing both forms 

But the number of cultivated races, bearing fruits which differ widely in 
appearance and quality, is very large. Roxburgh states that he obtained 
in India three kinds of ** plantain ** and about thirty of “ banana”; Rheede 
enumerates eight; writers in Madras mention from fifteen to twenty; Boot 
bay authors describe about ten, &c, i^c. Moore in his Catalogue of 
Ceylon Plants enumerates thirty-nine kinds of what he considers to be 
M. sapientum and M. paradisiaca, and eight others under the names of 
doubtful species, M. rosacea and M. troglodytanim, possibly also forms 
of M. sapientum. Mason states that in Burma he collected the names of 
twenty-five different kinds. Captain Ripley enumerates nineteen, and Dr. 
Heifer remarks that twenty kinds are cultivated in Tenasserim. The most 
important of these will be again referred to in the chapter on ** cui.tiv 4 - 
TioN,” and all will be included under the species M. sapientum. Future 
investigation may demonstrate the necessity of the establishment of 
than one species for the cultivated plantains and bananas, but available 
evidence at present points to the advisability of considering them as one. 

Cultivation. 

The value of the fruit as an easily cultivated and nutritious article of 

food, added to the utility of almost every other part of the plant, 
the cultivation of the plantain to be very nearly general over all but tne 
extreme north-west of India, from the sea level to 5,000 or fi,ooo Ice. 
Indeed, there is scarcely a cottage in India that has not its g[ove o 
plantains. In certain localities large gardens are cultivated, the fruit being 
in this case grown for sale, in others it is merely cultivated in sma 
patches in homestead lands for the immediate use of the cultivator. 

I. Madras.—The method of cultivation followed in this Presidency n 

been fully described by Dr. Shortt, and by the authors of the Manua ^ 
the Godaveri and of the Coimbatore Districts. It is chiefly j 

wet lands, also in gardens in certain villages. The land is ^ 

thoroughly, pits one foot cube are dug 10 to 12 feet apart, in wn » 
during December and June, or January and April, young shoots P u 
ed. Alittlemanure is occasionally given, and drainage is ® 

lished to carry off superfluous water, plantains requiring a deep, p » 

well-drained soil. Irrigation is effected by flooding the soil, and stoppi g 
up the drains at the outlet after the whole ground is covered. i ne 
is allowed to soak in for a day and the outlets are then opened ; ^ 

is hoed once a month, and, three months after planting, a Anwcrs 

indigo and dung is hoed in. Hoeing is stopped as soon a^the tto ^ 

appear, but begins again after gathering the crop the case 

year. The plints last from three to four years, the latter 

only in the best soils. Each stem bears only once, it is then d^^^^ 

and its place supplied by a shoot from the stock which m turn oe 
is cut down, and replaced It is estiinated that from ^ 

tains seven or eigk bunches worih B2 are pUnt 

additions from sale of the leaves and stems. In round figures Rip P 
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pays all the expenses including assessment, and as there are from 300 to 
400 trees per acre, a net profit is realised in about four years of, say, R350. 
In Nicholson’s Manual of the Coimbatore District it is stat^ that 
there are two modes of growing plantains. These are known locally as 
fakkavdlai in which the plants are set 6 or 7 feet apart, and thuruvdlait 
in which they are planted 10 or 12 feet apart. The former is practised on 
high and kaldr^ and the latter on rich deep wet lands. In pnkkavdlai 
the mother or main shoot only is allowed to stand, in the latter all 
the shoots remain except the middle one (naduktin)^ which is removed. 
Fakkavdlai gives 8 annas per stem in the three years of its life as net pro 
fit, and since there are from 600 to 800 stems in one acre, the total profit 
may be estimated at from R300 to R4Q0. 

In garden lands the shoots are ’planted at from 6 to 8 feet apart at any 
time during the year, but usually in January; the land is then well 
manured by sheep, and afterwards thoroughly ploughed. The garden is 
irrigated twice a week and hoed once a month during the whole three years 
of the life of the plant. In the Settlement Report cf the Western Delta 
Taluqs of the Godavery District^ the total expenditure per acre during the 
four to six years of the average life of the plantain, in that locality, is 
estimated at R93. The returns, which commence from the second year, 
comprise the profits accruing from the fruit and leaves, to which is added 
profits derived in the fifth and sixth years from the sale of young 
trees. The produce of each pit in leaves and fruit is estimated at 4 annas 
annually—a considerably smaller sum than that allowed in Coimbatore 
But even this low estimate gives an annual yield of the value of R62-8 per 
acre, or in six years R229. ^ 

Experiments conducted in the Saidapet Experimental Farm showed an 
expenditure m three years of R172 per acre, and a total profitafter only 
one year and nine months existence, of R60 per acre, including the esti¬ 
mated value of the standing trees. The yield of fruit by weight per acre 
during the months when the plantation was bearing, amounted to between 
2,500 and 2.600 pounds. It was found that the yield of food-stuff from 

the bunches amounted to about 49 per cent, of their weight, or a rate per 
acre of 1,250 pounds. ^ 

Nearly all writers on the economic botany of Madras make frequent 
^ference to the iinportance of the cultivation of plantains in the province. 
No statistic are, however, available of the total area under the fruit nor of 

the approximate total production. A considerable Local trade is carried 

on ^tween outlying gardens and the large towns, and in addition to the 
fruit, the minor products derived from the plant appear to be utilised to a 
considerable extent. Dried fmits from the more southern districts Tre said 
to be exported, in some considerable quantity, to Ceylon. 

11 ( descries thirteen different cultivated forms of the plantain 

all of which have distinct vernacular names, but it is unnecessary m such a 
work as the present to enter into a detailed description of these^ It mav 
however, be mentioned that the kind popularly known as the^- guindv^^ 
plantain iP^'^aly, Tam.) is considered the best, and is described £ round 
small sized, with a very thin rind, luscious, sweet, and of a most delicate 
flavour. A good bunch may contain over a thousand fruits This kind 

as a table fruit, being considered too valuable for cJ^kinf 

.purpo^. The rustalt is, however, the sort generally sold as table plantain^ 
though not of such good quality as the fo^m^»^ * P'^mains. 
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and is artificially ripened by bein^ smeared with chunam (fresh lime) and 

certain districts, it is placed in a larg’e pot filled with stra#, 

four days, 


artifioally heated, and smoked fw three or four days, after which the 
fruit is found quite ripe. More rarely the fruit is packed in straw and 
buried two or three feet deep for a few days. All these methods ensure 
the fruit being obtained not overripe, but destroy its flavour to a great 
extenf. 


II. Bengal.—I'he plantain is extensively cultivated throughout Bengal, 
more especially along the banks of rivers. As in Madras, many cultivated 
races exist, which in the Bengal Agricultural Department Report are 
classed under two heads. First, those grown for their sweet and fine 
flavoured ripe fruit; and, second, those grown for their half ripe fruit, which 
is used asa green vegetable. Of these two classes the latter, known under 
the general name of kachhalat can alone be regarded as a farm crop. 
Plantains, which belong to the other class, require to be grown in gardens, 
with the usual care and attention devoted to fruit cultivation. 

Kachkala plantains will grow in almost any soil, except stiff clay and 
barren sand. The crop, however, as well as the finer class of banana, does 
best on the newly raised earth on the embankments of canals and tanks. 
Ordinarily, it is planted on standing aus paddy, kachu, begun, or turmeric, 
and is said to succeed best in a begun field. The usual time for planting 
is the end of 'faistya and the whole of the month of Askar (from the 
beginning of June to the end of July). Two small shoots are allowed to 
grow from each plant, all the rest being dug out and used for planting 
if necessary. The shoots are set from 12 to 15 feet apart. The crop 
quires no watering, as it is planted in the rainy season. When plantain 
is put in among standing aus paddy, a crop of kalai (Phaseolns Mungo 
var. radiatus) may also be taken off the field after the rice has been bar* 
vested. But no third crop can be grown when the plantain has been 


planted among ^ac/12^ (Colocasiaaatiqnortim, SehoH,) or be^n (Soknwn 
Meloncrena. Z.tMM.’l. When these secondary crops are off the ground in 


elongena, When these ^ . ... 

the months of Baisakh and Jaistya (15th April to 15th June), the field is 
ploughed two or three times. The plants begin to bear fruit one year 
after the time of setting, and after the first year the ground is devoted to 
plantains alone, no other crop being sown. During the rainy season the 
weeds are destroyed by turning over the soil with a kodali, and in the 
month of As’min or Kartik (15th September to I5lh November) the land 
should either be hoed once, or given two or three ploughings. With care 
and cultivation, a plantain field may be kept up for more than ten 

The foregoing account is condensed from a description returned from 
the District of Burdwan, but is doubtless equally applicable to other loca¬ 
lities in Bengal. In the same district the plantain is said to be subject to 
the attacks of a large black insect known as the antopoka, which tak^ up 
its abode at the crown of the root-stalk just below the mid-leafi As a 
consequence of its atuck the leaf-stalks soon begin to wither and the plant 
dies. No remedy for this pest is known to the rayats. All the trees m 
the clump of which one has been thus attacked should be uproots ana 
remov^ from the field. Injury is also sometimes done by the earth-worm, 
and the plants are said to be liable to destruction by storms. 

The cost of cultivation of 100 trees is estimated at R12-12. ^ 

Liotard describes five chief cultivated forms of plantain in Ben^if 
which he says are known commonly as the “table plantain," the ehampa, 
the Dhakkat, the kantali, and the kanch kolla. The first of these is the 
and'iS grown entirely for the consumption of Europ^ns and welMo-a 

natives. It is in much best condition during the rams, 

procurable in th^ cold season are very inferior. The champa is the nexi 
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best and like the preceding is of finest quality during the rains. The 
Dhakkai^ a long fruit with light pink, soft flesh, is only found in abundance 
in the east of the province, while the kantali is much inferior, and only 
eaten as fruit by the poorer classes. As already stated, the term kanch 
kolla is employed generically to embrace all field cultivated, coarse plan¬ 
tains The fruit of this class is stringy, astringent, and unpalatable ; it is 
hardly ever allowed to ripen and is mostly used when unripe as a vegetable 
in curries, &c. 

III. Bombay,—^The plantain is cultivated to a large extent as a garden 
crop in Bombay, but would appear to be of less importance from an agri¬ 
cultural point of view than in Madras and Bengal. 

In the Poona District it is stated to.be commoner than any fruit except^ 
the mango. Young shoots are planted in gardens at any time of the year. 
They require a rich soil, and are watered once in ten or twelve days. The 
plants are generally removed after they have borne fruit once and fresh 
shoots substituted. In Nasik the same system of allowing only one shoot 
from a root-stock to bear fruit is stated to be general. This shoot is^styled 
the daughter or kdr, and, when it has borne fruit, the plantation is generally 
destroy^. But occasionally a grand-daughter or ndt is allowed to grow. 
After the plantation is abandoned, the ground is generally used for chil¬ 
lies, ground-nuts, and other similar crops. 

No statistics are available for the area under the plantain in Bombay, 
owing to the fact that the Agricultural Department returns include it under 
the general heading of “fruit trees.” It may, however, be stated that the 
Surat GaBetteer gives an area for that district of 108 acres. Mr. Woodrow 
of Poona has described eight cultivated forms of the fruit, as commonly met 
within Western India. The best of these are known locally as x—Baji^puri, 
a long-pointed, three-cornered fruit with'thick skin, yellow, and fine flavour¬ 
ed; considered the best of all, small, cylindrical, yellow, thin- 

skinned, of very superior flavour; raikdle or rajkdle,a. large fruit with 
thick r^ skin and of delicious flavour; and kuli, similar to the last, but 
yellow, also of excellent flavour. 

IV. Sind.—No records exist of the extent of cultivation of the plantain 

in this province. Experiments were conducted at the Government Farm at 
Hyderabad between 1872 and 1876. The expenditure amounted to R464, 
the produce realised R375, and valuing the plants on the ground at the 
close of the experiment at Rioo, the total value of the produce would 
amount to R 47 S* The return would have been much larger, had not two 
severe storms committed extensive damage. The cost of cultivation in 
most parts of Sind must, however, always be great. Irrigation represents, 
even in the Experimental Farm, a charge of about R28 pei; annum per acre 
cropped. In later years the severe frosts, occasionally experienced in winter 
were also found to be most detrimental. 'I'hough the soil was very sandy 
it produced, with compost manure, a very heavy crop. ^ ^ 

V. North-WMtProvinces.-According to Atkinson, several cultivated 

ra^es are found in these provinces, but none attain the perfection that 
characterises those produced in Bengal. The nearer the Bengal irontier 
the better they are. The best kind is known as champa, next comes a 
small fruit, chint^hampa, about the size of a thumb, and occurring in thick 
compact clusters. A large reddish variety, known as the rdm-kela 
is inferior to the others. The dhakka ordhakkai variety already mentioned 
in the account of Bengal is occasionally, though rarely, grown in these 
provinces, but is frequently imported. 

Y?’ T**® vegetable-like plantain is that 

usually found in the Panjdb. and much inferior as a fruit to the well- 

flavoured plantain, of Bengal. Baden Povrell states that the art of making 
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in “ ^ oT or of preserving the fruit is unknown in this prov- 

of fiiP plrTremarks that it is largely grown in places towards the east 

^ plains, and in the SiwAlik tracts and outer hills, while on 

the North-W^st^ becomes very rare towards 

r.( wr ' 77^®*^orning to the Eastern warmer and more moist regions 

f India we find the plantain again a very common and important plant. 
Cultivation is carried on much in the same way as already described in the 
account of Bengal. Darrah mentions the following three as the best kinds: 

ntnlbhag, puray a,nd ban tulsikol, 

Vin. Burma. —1 he plantain is largely cultivated in this province. 
Mason states that it ho Ids the same place in Burma, as the apple does in 
England and the United States, and is largely used both as a fruit and as 

a vegetable, the greater proportion being eaten with rice and meat in the 

place of potatoes. He further remarks that he knew the Burmese names of 
twenty-five distinct “ varieties,** but does not give these. Kurz states that 
three wild plantains occur in the country, vis., M. rubra {tau-hnek-pyau), 

and M» ssLpientumy tau^knek^pyauf or 

ya^khatng^ Mr. E. Oates^ C.E., obtained fourteen kinds of cultivated 
fruit for him» and mentioned two others, while Captain Ripley described 
nineteen met vd.th in Arracan, and Dr. Heifer, twenty in Tenasserim. 
Many of the Arracan plantains are described as of excellent flavour, those 
which appear to be the best being known as rakaing-hnset-pyau^bM (Musa 
ar alcAnen sis, may^dau^letihif nathabu, hyat-taustfnoung^bya, p{*n» 

we, wet-tsway, hpi-gyan, and moung-net. 

Dye and Tan.--The ashes of the leaves, the bark (?) and the fruit- 
rind, are employed in many of the dyeing processes practised in Bengal 
[McCann), The latter is also used as a tan, and for blackening leather. 
The SAP contains a considerable amount of tannin, and stains cloth a 
dark, almost black colour, which is fairly permanent, is very difficult to 
wash out, and may be employed as a substitute for marking ink. 

Fibre.—The fibre of the plantain has long been used by the nab'ves of 
India for cordage purposes, for mats, and to a smaller extent for making 
coarse paper. It attracted early attention from writers on economic sub¬ 
jects, from the fact that it so much resembles Manilla hemp, the product 
of M. textilis. As far back as 1822 we find that it had been compared 
with the fibre of the latter, and allowed to be inferior, the specimens ex¬ 
amined having been in each case extracted from plants grown experiment¬ 
ally in Calcutta. In 1846 a'Mr. May showed Dr. Royle some beautiful 
specimens of note and letter-paper made from plantain fibre. He was at 
that time anxious to establish a manufactory for plantain paper in Calcutta, 
but for some reason abandoned the project. Dr. Hunter of Madras rtnt 
the, fibre and tow of Indian plantain, in a well-cleaned state, to the exhibi¬ 
tion of 1851, along with specimens of thick rope, fine cord, and paper of all 
degrees of fineness from thick packing paper to some “almost as thin as 
silver paper.** A sample of the tow was also sent to the Ordnance Depart¬ 
ment for trial, and was reported on as “undoubtedly of a very superior de¬ 
scription and admirably adapted for packing.** The remark wasal^ made 
that from its soft elastic character it appeared to be a desirable substitute for 
coir in stuffing hospital beddings, &c. Dr. Hunter's mode of extracting the 
fibre was as follows :—“ Strip off the different layers and clean them in tm 
shade, if possible, soon after the plant has been cut down. Lay a leaf-stalk 
on a long flat board with the inner surface uppermost j scrape the 
with a blunt piece of hoop-iron fixed in a groove in a long piece of 
When the inner side, which has the thickest layer of pulp, has been cleans, 
turn ovCT the leaf and scrape the back of it. When a bundle of fibres has 
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been thus partially cleaned, it ought to be washed briskly in a large quan¬ 
tity of water, so as to get nd, as quickly as possible, of all the pulpy 
matter, which may still adhere to the fibres. It may be readily separated 
by boiling the fibres in an alkaline ley, or in alkaline soaps, but not in the 
Indian soaps made with quick-lime, as these are too corrosive. When 
the fibres have been thoroughly washed, they should be spread out in thin 
layers or hung up in the wind to dry. If exposed to the sun when in a 
damp state, a brownish-yellow tinge is communicated, which cannot be 
easily removed by bleaching. Exposure during the night to the dew 
bleaches them, but it is at the expense of part of their strength." 

Dr. Royle {Fihrojis Plants of India) in 1855 devoteo a considerable 
amount of attention to the fibre. Experiments made by him with fibre 
prepared in Madras, shewed that it bore a weight of iqolb, but some 
from Singapore bore not less than 39oBi, while a “ salvage " of Peters- 
burgh hemp of the same length and weight broke at 1606. A twelve- 
thread rope of plantain fibre made in India broke with 8646, while a similar 
rope of pine-apple fibre broke with 924ft. Dr. Royle concluded:—“Even 
from these experiments it is evident that plantain fibre possesses sufficient 
tenacity to be applicable to many, at least, of the ordinary purposes of cord¬ 
age. The outer fibres may also be converted into a useful kind of coarse 
canvas, as has been done by Dr. Hunter; and the more delicate inner 
fibres most probably into finer fabrics, as is the case with those of M. tex- 
tilis when equal care has been taken in the preparation and separation of 
the fibres,and there is some experience in weaving them." Of late years at¬ 
tention appears to have been more directed tow'ards introducing the superior 
Musa textilis than towards utilizing the valuable cordage ajid paper fibre 
of which such a large quantity exists in India. At the same time it must 
be remembered that it is utilized to a certain extent by the natives, especi¬ 
ally in Madras, and that though the cost of preparation is very small, 
the cost of collecting in sufficient quantity to furnish a large rope or 
paper-making concern with sufficient raw material would be large. A 
consideration of the facts detailed in the accounts of cultivation shows 
that the plant is only in a very few places cultivated over any extended 
area. As a rule, plantains occur in small groups scattered about,villages, 
and in gardens; consequently a not inconsiaerable amount of* trouble* 
and expense would necessarily be involved in collecting the cut down stem** 

U may, however, be mentioned that Dr. Royle suggests that the plant might 
be cultivated in fields for the purposes of fibre near towns, where the fniit 
might be readily saleable or that the extraction of the fibre might be com- 
bined with a concern *for preserving the fruit or converting it into f^our 
either of which ought to pay all the expenses of, and afford some profit on 

rnfurc 7® recommcnds that a rough crushing mill, such as the 

rollers of^^ugar mil! or an enlarged cAMrAa, should be used in the vici- 

fields to extract the fibre roughly on the spot and thus .save 
cost of carriage. Mr. Henley basing his calculations on Dr. Royle’s 
M ^ lecture before the Soceity of Arts (Jour, of Soc. Arts, 

the toulh^iL^ t f contracts could be made to obtain 

hIa? at from ft 1-8 to Rz-g a maund, deliverable at a central 

dep6t within a radius of twenty miles. ‘-c'Hraj 

This estimate, however, must be considerably under the mark. Ex- 

FaTrU plantain fibre in the Nicobar Ts- 

fil^l r 7 iM nnf KGovernment, shewed.that thoroughly cleaned 
p^nd produced there, at a cost of much under 6 Lnas per 

Messrs. Cross & Sevan.shew the fibre to 
conUm 13 4 per cent, of moisture, and 64-6 of cellulose. It loses by 
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the process of Hydrolysis, 11 percent, when boiled for five minutes in a 1 per 
cent, solution of caustic soda, and 33 when boiled for one hour. 

Medicine.—The unripe FRUiT^alled mochaka in Sanskrit, is considered 
cooling and astringent; it is much used in diabetes in the form of a ghrita, 
composed of plantain flowers, root-stock, and unripe fruits, ghit cloves, 
cardamoms, and several other drugs. This medicine is generally pre¬ 
scribed in doses of two tolas along with some preparation of tin or other 
metallic drug {U. C, Dutt)» Young plantain leavrs are used as a cool 
dressing for blisters, burns, &c., and to retain the moisture of water 
dressings. They may also be us^ as a green shade in ophthalmia and 
other eye diseases. The root and stem are considered tonic, antiscor¬ 
butic, and useful in disorders of the blood** and venereal disease. 
Emerson states that the sap forms a valuable drink and mouth-wash to 
allay thirst in cholera. According to Dymock Mir Muhammad Husaip 
states in the Maekhan, that the kind of plantain called mdlbhok is used as a 
poultice to burns, while that called bolkad is boiled and employed as an oint¬ 
ment for the syphilitic eruptions of children. He also notices the use of the 
ASHBS on account of their alkaline properties, and of the root as an anthel¬ 
mintic. Ainslie writes, “The plantain is one of the most delicious of all the 
Indian fruits, and one of the safest for such as have delicate stomachs, being 
entirely free from acidity; it is, moreover, very nourishing, and is alwa)^ 
prescribed as food by the Hindu practitioners for such as suffer from bile 
and heat of habit.** 

The fruit has long been known and commented on by European 
writers. Perhaps the first authentic description is by Pliny who queues the 
name pa/a.a term which still exists in Malabar. He states that 
of Alexander’s expedition saw it in Indra, and that sages reposed 
its shade and ate its fruit (hence the name sapientum '*). In the middle 

ages it had some reputation as a medicine. Avicenna wrote that.it en¬ 
gendered choer and phlegm, and that it spoiled the stomach, bi^ that 1 
was good for heat in the stomach, lungs, and kidneys and provoked urin . 
Rhasis stated that the fruit was hurtful to the “ maw, ** Serapio that 1 
was in the end of the first degree warming, diuretic and 
Paludanus, the commentator and friend of LInschoten, confirms tn 
statements, and from personal observation, supports the remark that p 
fruit breeds “a heaviness in the mawe.** In modern times it 
medicinally bv Europeans as an antiscorbutic only, and as a mild, d^u ' 
cent astringent diet in cases of dysentery, but several other less - 

properties are attributed to different parts of the plant in the following 

*‘’^pI,cm"‘o^'nioks.-§ "The ripe fruit of the finer varieties of the plan- 
Uin is useful in chronic dysentery and diarrheea. ^e 
larger varieties is a valuable antiscorbutic. In North 
leaves and in fact the entire plant is burnt, and the 

and strained yield an alkaline solution containing chiefly c 

which is used in curries, especially as a cure for acidity, and antiscortuii , 

and where common salt is scarce this is used ®i«) ^I^have 

their curries** (C. T. Peters, M.B., Zandra, South Jt^ned 

known a diet of green plantain well boiled, and curds {doht), s . ^ 
wl^^su^r or seasoned with salt according to taste,^ to be of ^gular 

S^nefit?^in cases of dysentery and diarrheea. /'P.® P“Sdror 
beaten up with pulp of old tamarind and of ^Bengal for 

“.SS,"'*’. “h? (31 
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acidity. I have known one case in which it agreed remarkably well when 
even a diet of plain sago and water brought on a severe attack of colic. The 
chapbatis Avy ^xih Sl WtWe saXx.** {Assistant Surgeon N. C. Dutt, 

Durohanga). “ A combination of ripe plaintain, tamarind, and common 
salt is most efficacious in dysentery. 1 have used it in many cases both of 
the acute and chronic forms of the disease, and seldom failed to effect a 
cure. It may, in fact, be said to be a specific, and I can confidently recom¬ 
mend it to the profession as well as to the public. It is simple, easily pro¬ 
curable, and may safely be administered to a child. It is not disagreeable 
to take, has no bad effects, and is on the whole preferable to Ipecacuanha. 
In simple cases a single dose is sufficient, as a rule three or four doses are 
required to effect a cure. The patients should be kept quiet and placed on 
low diet. The dose for an adult is,—ripe plantain one ounce, the pulp of 
ripe tamarind half an ounce, common salt quarter of an ounce; well mixed 
and administered immediately. It may be given two or three times a 
day” {Civil Surgeon R. A. Parker^ M.D). “The juice of the tender 
roots contains a large quantity of tannin and is used with mucilage for 
checking hoemorrhages from the genital and air passages. 1 he ashes 
product by burning the plant contain a large amount of potash salts, 
and are used as an antacid in acidity, heartburn, and colic. The tender 
fruit is used as a diet for patients suffering from haemoptysis and diabetes ** 
{Civil Surgeon y. H. Thornton, B.A., M-B., Monghyr). '‘The fruit is 
used with salt in dysentery. The powdered root is antibilious, also used 
in anaemia and cachexia** {Surgeon-Major p. /?. Thomson, M.D., C.IE., 
Madras)'' “The juice of the plant is reported to possess styptic proper¬ 
ties** M.D., Puhna). “The juice of the bark and 

leaf is frequently given to children suffering from an overdose of opium. 
The juice of an ounte of bark mixed with an ounce of ghi acts as a brisk 
purgative** {Surgeon J. McCloghey, Poona). “ I have often seen natives 
use the young unripe fruit curried, when suffering from dysentery or 
chronic diarrhoea** {Honorary Surgeon E. A. Morris, Tranquebar), 
“The root juice in which burnt borax and nitre are dissolved is given 
with success in ordinary cases of retention of urine. The juice of the 
flowers mixed with curd; is used in dysentery and menorrhagia** (Native 
Surgeon T. R. Moodelliar, Chingleput, Madras). “The unripe fruit 

dried and powdered is used as an astringent in the diarrhoea of infancy; 

It is useful in most forms of diarrhoea, also 10 gt.norrhcea** {Hospital Assist- 

ant I^l Mahomed, Hoshangahad, Central Provinces), “The juice of the 

® j antidote to arsenical poisoning in the lower animals. 
Mixed with ghi and sugar and administered internally it is said to be use¬ 
ful in gono^hoea {Deputy Sanitary Commissioner J. Parker, M.D., 
Poona). The unripe fruit, well cooked as a curry, makes excellent food for 
natives recovering from chronic diarrhoea. Reaves largely used in chari¬ 
table^ digiensanes as a sub^itute for gutta percha tissue in surgical dress- 
ings {Brigade Surgeon S.ht.Shircore, Moorshedabad). “ Plantain leaf 
IS the cleanest and nic^t dr^sing for a blistered surface that I know and 
is dlso useful in covering other oressiners A niprA nf t * a. 

duced into the helmet on a hot day forms an effectual protection from" t^ 
sun s ray^withi^t appreciably adding to the weight of the head-dress** 

Lond., Ahmedna^r). 

Food and Fodder.--The fruit of the cultivated forms of this soecies 
banana, the large plantain. It is. therefore, advisable to reject the ^bf- 
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trary distinction which has arisen between the names, and to call all alike 
by the commoner name, plantain. 

The finer varieties, ^own as garden fruits, are, after the mango, the 
commonest and most prized of Indian fruits, while the coarser forms, cul* 
tivated for use as vegetables, form one of the staple articles of food in 
many parts of India and the Malay Peninsula. Thus Rumphius relates 
how in the latter region man begins life with plantains, the roasted fruit 
being used as pap for new born infants. In India it supplies in many loca¬ 
lities the place of bread and potatoes, and is generally roasted, stewed, 
eaten in curries, or boiled in cow’s milk. By Europeans it is sliced and 
cooked in the form of fritters. 

The finer varieties, cultivated to be eaten raw, vary much in taste and 
flavour ; some are acidulous, others acid-sweet, others pure .sweet like 
sugar, while the inferior kinds are mawkish. The names of those consider¬ 
ed the finest will be found in the account of the method of cultivation in 
each Presidency or Province. 

Humboldt was perhaps the first to draw attention to the fact of the 
very large yield of plantains obtainable from one acre of ground, stating 
that the produce would support a much greater number of people than a 
similar area under wheat or any other crop. Boussingalt, following up 
this line of enquiry, gave the following as- the produce per imperial acre of 
the raw fruit in three places, according to (^) Humboldt’s, (2) Qondot*s, 
and (3) his own observations : — 








Temp. 

1 

Produce 
per acre. 

Of dry food 
per acre. 







Fh. 

Tons. 

Tons. 

(1) In warm regions 

• 

• 

9 

• 

• 

8i*5 

72 


(2) At Cauca . 

• 

• 

• 


• 

78*8 

59 

16 

(3) At Hague . 

• 


• 

• 

• 

7‘‘4 

1 

25 

. 


The last column is calculated on the assumption that the fruit contains 
27 per cent, of nutritive matter. P’or purposes of comparison ivith this 
table Royle showed that it would require a crop of twenty-seven tons of 
potatoes per imperial lacre to yield the smallest of the quantities (of food¬ 
stuff) above mentioned as the yield of an acre of plantains. 

It is interesting to notice, in connection with the above, that the large 
crop of food thus produced may be preserved for an indefinite period 
either by drying the fruit, or by preparing meal from it. Both of these 
processes, which have long been known and carried out in the West Indies 
and South America, are also carried on in India, though to a much smaller 
extent. Linschoten notices the practice as common in the sixteenth century, 
writing,—“ These grow much in Cananor, in the coast of Malabar, and are 
by the Portingales called figges of Cananor : and by reason of the 
quantities thereof are dried, the shells being taken off, and so being dried 
are carried overall India to be sold.” When the nearly ripe fruit is cut into 
slices and dried in the sun, a certain part of the sugar contained in toe 
fruit crystallizes on the su^ace, and acts as a preservative. The slices 
thus prepar^, if made from the finer varieties, make an excellent dess^ 
preserve, and if from the coarser, may be used for cooking in the ordi¬ 
nary way. They keep well if carefully packed when dry, and ought to 
form a valuable antiscorbutic for long voyages. The fruit may .^ 1 .®® ^ 
similarly preserved whole by stripping off the skin and drying it in the 

sun. 
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Plantain meal is prepared by stripping off the husk, slicing the core, 
drying it in the sun, and when thoroughly dry, reducing it to a powder, 
and finally sifting. It is calculated that the fresh core will yield 40 per 
cent, of this meal, and that an acre of average quality will yield over a ton. 
In the West Indies it is chiefly employed as a food for infants, children, 
and convalescents, and is undoubtedly of considerable value as a mild 
and fairly nutritious diet. 

According to Corenwinder, the ripe fruit grown in Bengal contains 
73*9 cent, water, 4 82 albumin, u‘2 cellulose, 0*63 fat, 19 66 cane 
sugar and invert-sugar (together with organic acids, pectose and traces of 
starch), o’oh phosphoric anhydride, and 0*73 lime, alkalies, iron, chlorine, 
&c. The ash of the ripe fruit was found to contain 47 98 per cent, of car¬ 
bonate of potassium, 6*58 carbonate of sodium, 25'18 chloride of potassium, 
5 66 alkaline phosphates, 7*50 charcoal, and 7*10 lime, silica,'earthy phos¬ 
phates, &c. {WattSf Die. Client). Dr. Warden has kindly communicated 
the following later and more complete analysis:—“The composition of 
the banana at different stages of maturity has been investigated by L. 
Ricciardi. The green fruit contains over i2 per cent, of starch, which dis¬ 
appears as the truit ripens. It contains 6*53 of tannin and the ripe only 
*34 per cent., so that as the fruit ripens this principle disappears, and this 
is also the case with the other organic acids which are present. The sugar 
in the fruit which ripens on the tree is almost entirely cane sugar, but in 
the fruit cut and ripened by exposure to air, the invert-sugar reaches about 
80 per cent, while the cane sugar is reduced to about 20 per cent., calculat¬ 
ed upon the sugar present. Proteid substances are present in the green 
fruit to 3*04 per cent, and in the ripe to 4*92 per cent. The green fruit 
yields i *04 and the ripe *95 per cent, of ash, which contains 23 18 per cent, of 
phosphoric anhydride and 45 23 per cent, of potash.” 

From these analyses it will be seen that, notwithstanding many extrava¬ 
gant statements regarding the nutritive qualities of the plantain, it is, by 
itself, by no means a perfect food, and requires the addition pf some ni¬ 
trogenous material. Nevertheless, with the addition of a little pulse, or 
lean m^t, it is a most valuable food for tremical countries. About 6 ^ 1 b of 
the fruit, or 2tb of the dry meal with Jfc of salt meat or fish is said by 
Johnston and Church to form the daily food allowance for a labourer in 
tropical America. 

Besides the fruit several other parts of the plant are used as food. The 
FLOWER-HEADS I djantong, Malays) of many kinds, are 

cewked and eaten, generally in curries. The inner portion of the stem 
^ne scape) is also eaten, and is said by Kurz to be brought into the 
Calcutta bazars to the amount of half a ton daily. It is called thor, and 
is generally prepared for food by boiling.* A solution of the ash is fre- 
quently employed instead of salt in cooking vegetable curries, &c. The 

SHOOTS and tops of young plants are also occasionally eaten as a vege¬ 
table, and are given as fodder to sheep and cattle. The outer sheaths 
form a valuable fodder for elephants. The central portion of the stem 

of mUk given to cattle to increase the quantity 
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The fermented JUICE i^s made at Cayenne and the Antilles into a palat¬ 
able wine, called Vino di banana.” A similar liquor is prepared in the 

mal'ar'^a'^^^'”"’ ■‘‘^Pu'aiion of being a preventative of 

Domestic and Sacred—Many pafts of this useful plant are largely 
employed for domestic purposes. The dried petiole is used without 
further preparation for tying fences, training the betel vine to its support 
and for numerous other purposes as a rough kind of twine, and the larger 

M. 841 


Flower-heads. 

835 

Stem. 

836 

Shoots. 

837 

Outer 

Sheaths. 

838 

Foot-Stock. 

839 

Juice. 

840 


DOMESTIC 
Ac SACRED. 
Dried petiole 


841 


3oa 


Dictionary of the Economic 


MUSA 

textilis. 


DOMESTIC 
U SACRED. 

Trunk. 

842 

Leaves. 

843 


Ash. 

844 


FIBRE. 

HEDli^E. 

Manna. 

846 

FOOD. 

Scape. 

847 

Leaf'sheaths. 

848 

Root. 

849 


The Manilla Hemp 


parts are made into little square boxes for holding snuff, drug’s, &c. In 
the Archipelago, the trunk is cut into several pieces, which serve as 
hearths during festivities in^the open air, and in Siam it is used for clari¬ 
fying sugar. The leaves are much used for packing all sorts of small 
goods in the bazars,, and are also employed as plates, being sold for 
this purpose for from i to 3 pies each. When dry they are employed by 
shop.-l^eepers much as brown paper is in Europe. They are also used for 
making mats, and as thatch for temporary huts. In the Malay penin¬ 
sula, the fresh leaves are employed as a water-proofing covering mr the 
earthen pots or bamboo, in which rice is steamed. The ash of the Ifeaf 
ard leaf stalk, rich in alkaline salts, is used instead of country soap or 
fuller’s earth in washing clothes. 

Lisboa states that it is ordered in the Vratrdj that female^ should 
worship the tree on the 4th of Kartik shudh, whereby their husbands are 
said to survive them, and their life is lengthened. It is also worshipped 
on the 3rd of Shrdvan. The bunches of fruit are much used in certain 
festivities and ceremonials, and are generally placed by Hindus at the 
entrance of their houses on such occasions (especially at marriage), as ap¬ 
propriate emblems of plenty and fertility. The plantain called kaihali is 
considered sacred in Madras, and is reserved as an offering to the gods. 

Musa superba, Roxh., FU Ind,y Ed. C.B.C.i' 224 . 

Vern.— Chavai^ Nasik ; Chavaicha kanda, Poona; Chavlya kand, Khan- 
DESH, Bomb. 

References.— Dal». & Gibs.t Bomb, FI,, 242 ; Kum, Notes on the Banana^ 
i6S; Lisboa, U. PI. Bomb., 204,2SS; Dymock, Met.\Med. W. Ind., 88^, 889. 

Habitat.—A handsome plant, said by Roxburgh to be a-native of 
Pegu, and by Dalzelt &. Gibson and other Bombay writers to be common 
at Mdtheran. RAm Gbit, and KhandAla. Dymock states it in his Famine 
Plant List that it is found in NAsik, Poona, and KhAndesh. 

Fibre.—Like the other members of the genus this species is said to yield 
a fibre, probably similar-to that of M. sapieotum. 

Dr. Dymock has recently found a sweet, translucent, jelly-like manna 
exiiding from the plant, which, when dried at a low temperature, yielded 
82:3 per cent, of fermentable sugar (/footer, Chem. Notes on Mannas, 

Food.—The scape and convolute lbap-sheath5 are, according to 
Lisboa, used as food similarly to those of M. omata, especially in tjmes m 
scarcity. The root was also eaten in the districts of Poona, NAsik, and 
KhAndesh during the Deccan Famine of 1877-78. 

M. textilis, Nees. ; Kurt, Notes on the Banana, 16 $. 

Manilla Hemp. 

References.— Sub. Cal.,S79: Aura, For. FI. Burm., tl., 
S04; Drury, U, PL 2nd., 302; Royle, Fibrous PL, 64; Ltotard, Mern. 
Paper-making Mat., 48, 49. Sr, 54-58; Note on Musa » 

Balfour, Note on Musa Fibre, t880; McCann, Dyes and Tans, Beng.,i55, 
Tropical Agriculture, 486 ; Christy, New Com. PL. VI., ^3,50 ; Bot. , 
Ganesh-khind, Poona, 1882-83,5: 1883-84. 5; 

Presidency, 1883-84,9, 12 ; Report, Bot. Card. Calc., 1884-85 ; 

1885; Proceedings of Govt, of India regarding Manilla Hemp, i86t 
1863 a correspondence with Madras; 1877. 5, /• 35, October ^-S! 

July, 17-29 ,-1880-81, 28-351 f88r, July, 39-48; October, 52, November,^ 

6-11, 12-16; tfi82, Ma.ch, 16-17 ; June,24-33 ; 

September, 57-90, December, 17-21; 1, 2- April, l ; 1884, 

February, 75; April, 17-18 ; June, 1; July, 32, 33 IA 
1S86, March, fUe No. 8, 1-12; 1887, June, 15-20; 

Sel. from Rec., Govt, of /nd., ond Agn -Dept. 

Ma/ras Adam, Vol. /., 360; Adm. Rep. Andaman 
Madras, 1882-83, 95; Gatetteers -.^Mvso^e and Coorg, III., 46 , 
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Horii. Soe, Ind.: — VII.. Pt. III.. Pro. c. Hi / Indim Forester. XJ., Sg ; 

Balfour Cyclop. Ind.. II., 10)6. 

Habitat.—A native of the Philippine Islands, which, like other species 
of the genus, has a marked tendency to the insular type, luxuriating in hot, 
moist climates, within certain limitations of the sea influence. The Anda¬ 
man Islands and the West Coast of India might accordingly have been 
indicated as the regions where every effort should be direct^ towards its 
acclimatisation, and, as will be seen, in these regions alone has the plant 
undoubtedly taken hold. In the Philippine Islands the plant is stated by 
Mr. Honey, British Consul at Manilla, to thrive best in soil largely 
impregnated with decayed vegetable matters, and is therefore particularly 
suited to reclaimed forest lands. It is most healthy on high lands subject 
to considerable rainfall, and on soil of volcanic origin, and is said to 
suffer severely during long periods of excessive heat and drought. It can 
be grown from seed, but is generally reared from shoots like the ordinary 
plantain. It takes about four years to reach maturity, and the first crop is 
available two years after planting, but a much heavier production of fibre 
is obtained in the third and fourth. 

Fibre.—Manilla Hemp has been described as follows by Dr. Q. F^RE. 
Watt: —“ It is a fibre of great strength and extreme lightness, hence eminent- 
ly suited for rope-making. Only about 50.000 tons are, however, annually 
required, so that the world’s demand for this substance is hut great, and it 
would seem that there is little prospect of this quantity being'much increas¬ 
ed. The waste materials and worn-out ropes afford, however, the much- 
prized strong manilla-paper, and a new industry has recently been started 
in dyeing the fibre with logwood and copper so as to allow of its being used 
as a substitute for horse-hair^ The quality varies according to the part of 
the plant from which it has been extracted—an unfavourable property, 
since, unless great care be exercised, mixed consignments are sent into the 
market which fetch much lower prices than need otherwise have been 
obtained. The collective name for the fibre in the Philippine Islands is 
ahacd; bandala is the harder and stronger outer fibre, the inner layer being 
known as aupoe, while the delicate fibres, obtained from the edge of the 
petiole, are known as lupis. This last-mentioned form was formerly to a 
small extent imported into Paris, being used in the preparation of a special 
kind of under-clothing. This form of the fibre is, however, locally manu¬ 
factured into fine cloth and shawls, and the textile either from this form or 
from the aupoe is to some extent exported to Europe. The mean length 
of the ultimate fibriles is 0*236 inches and the breadth 0*00096 inches. The 
central cavity is well developed ; the walls are of a uniform thickness and 
the extremities taper gradually and uniformly. These are qualities which 
eminently fit the fibre for the rope-making industry but are ill adapted for 
textile purposes, although it must here be added that the abaca affords the 
textile fabrics worn by the entire population of the Philippine Islands.” 

The fibre has long attracted attention from writers on Indian economic 
subjects, and many endeavours have been made to introduce the plant into 
India. Mr. Liotard gives an exhaustive account of these attempts in his 
work on Indian Paper-making Materials, from which the following inform¬ 
ation has been mainly obtained. The first record of M. textilis being grown 
in Indiadates from 1822, when it was introduced into Calcutta. No account 
exists of how the plant then introduced thrived, and no further information 
on the subject exists till 1859, when fresh specimens were introduced into 
Madras from Manilla. In 1862 these were said to have thriven well, “in 
every respect like common plantains,” and in January of that year Dr 
Hunter exhibited specimens of fibre obUined from them before the Com¬ 
mittee of the Agn.-Horticultural Society. In 1870, however, we find the 
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Board of Revenue of that Presidency reporting that "the experiment with 
the Manilla Hemp had been attended with littla or no success,” from 
which It may be presumed that the species had been allowed to die out. 

In I873 the plant was introduced into the Andaman Islands, and in 
1876 forty-eight young plants existed, all sprung from one original shoot. 
In 1S79 some of the largest plants were cut down, and,43ft) of fibre extracted 
was sent to the Government of India, by whom it wassubmitted to the Agri.- 
Hortic'ultural Society of India for report. The reply received from the 
Secretary of that Society was favourable, and the remark was made that, 
if procurable at a reasonable rate, it would soon become an article of com¬ 
merce. The more recent history may be quoted in entirety from Dr. 
Watt’s recent note in the Selections from the Records of the Govt, of India ^ 
Revenue and Agri, Dept.y /., t 888 ~ 8 g :— 

" It may be briefly explained that Surgeon-General Balfour, in a note 
dated 15th October 1880, urged the claims of Musa textilis as a future 
Indian Fibre. His note on this subject was communicated to the Govern¬ 
ment of India, by Her Majesty’s Secretary of State, and ultimately issued 
to all Local Governments, Botanic Gardens, Chambers of Commerce, &c., 
for information or for whatever action might seem necessary. Mr. 
Liotard greatly enlarged the information furnished by Dr. Balfour, by 
giving a hisiorj^ of the attempts, hitherto made, to cultivate the plant in 
India, from its introduction in the Madras Presidency in 1858, down to the 
date of his note, January 22nd, 1881. As a result of the renewed interest 
thus awakened, various reports have appeared of the efforts put forth by 
the local authorities to realise the high expectations entertained both by 
Dr. Balfour and Mr, Liotard. The most satisfactory appears to have 
been that obtained in the Andaman Islands. The instructive memoran¬ 
dum recently furnished by Mr. R. Blechynden of the Agri.-Horticultural 
Society of India summarises the Andaman experiments, and furnishes a 
report on the value of the fibre produced. It will be seen that while the 
fibre is stated to have been good, the price at which it could be produced 
was practically fatal. It is possible this defect, with improved means of 
separating the fibre, may be overcome.” 

The following is the note by Mr. Blechynden referred to above, a con¬ 
tribution which is full of interest and giving particulars of the most approved 
methods of obtaining the fibre : — 

" 1 have the honour, by direction of the Council of this Society, to 
acknowledge the receipt of your No 144—8-20 F & S., dated the 9th 
June, forwarding two samples of Musa textilis fibre for examination and 
report, and enclosing copy of letter from Colonel Cadell, V.C., Superin¬ 
tendent, Port Blair and Nicobars, and extract of a letter from the officer 
in charge. Northern Uisirfct, to the Superintendent, Port Blair and 

Nicobars. . , 

The two samples of Musa textilis fibre have been carefully examinea 
and tried. The results obtained at the first trial were contrary to those 
expected,consequentiv further trials were made; they, however, confirmed 
the results first obtained, but this caused some delay in the preparation 
of the report and in replying to your communication. 

As stated by the offecer in charge. Northern District (Andanjans), 
in his letter above referred to, the two samples of fibre were prepared 
by different processes -the larger sample weighing I3lb having been pre¬ 
pared simply bv scraping with a blunt knife, while the other sample, 

weighing J2fb, was steeped in running water and then beaten out. 

I he two samples closely resemble each other in appearance and ar 
both of good merchantable quality ; they are of fair colour and ^ 

and compare favourably with medium'* quality fibre from th 
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Philippine Islands; they are not, however, equal to “ besil^ Hemp of the 
same quality could be sold at Calcutta now for, say, R20 per cwt., or say 
from £30 to £32 per ton in the London market; the price, however, is 

very fluctuating. 

In the comparative trials of the two samples, the fibre prepared by the 
retting process proved itself the stronger, breaking with a weight of 266ft, 
whereas the fibre prepared by the scraping process broke at 224ft 5 
was contrary to the expectations which had been formed, as it was 
thought that the process of retting would have weakened the fibre. 

In reference to the methods used for cleaning the fibre. By the 
information furnished it does not appear from what weight of raw mate¬ 
rial the samples were prepared, or whether there was a greater waste by 
one process than by the other. The retting process is unusual as respects 
the Musa teactilis; and though in this instance the results have been 
favourable, it would be as well, before adopting it on a future occasion, 
to have careful trials made of the waste, cost of transporting the raw mate¬ 
rial to the water, handling, &c. Such experiments would also prove 
valuable records ; were the results favourable it would probably prove a 
method which Indian labourers would more readily adopt from their ac¬ 
quaintance with it when dealing with jute; were such experiments de¬ 
termined on, it would be as well also to try the effect of retting in still 
water, to ascertain if it would injure the fibre. 

The other method adopted, viz.y scraping with a blunt knife, is sub¬ 
stantially the system in use in the Philippines. The Society is indebted 
to Mr, Wilkinson, British Consul at Manilla, for an account of the pro¬ 
cess actually in use there, published in the Society’s Proceedings for 
July 1883:— 

•The following is a description of the apparatus in use in the prov¬ 
ince of Albay, Island of Luzon, for extracting the fibres from the stalks 
of the wild plantain (Musa textiUs), locally known as Abac 4 or Manilla 
hemp:— 

‘Two strong uprights are firmly fixed in the ground and connected by 
a cross bar, in the centre of which a large broad-bladed knife is fixed 
edge downwards on a block of wood fastened lengthwise on the bar; the 
knife has a strong handle, which is connected by a cord to a long bamboo 
made to act as a spring, by being tied in the middle and the butt parallel 
and above the bar; the free end thus forms a supple and powerful spring 
and holds the edge of the knife firmly against the block; below the 
bar, there is a treadle attached by a cord to the handle of the knife; 
the mode of operation is for the worker to stand opposite the knife, plac¬ 
ing either foot on the treadle, which he depresses, thu*s forcing the knife 
handle down and the blade up ; he then places a strip of stalk (called 
locally Sifa) between the blade and the block, leaving only enough to 
wrap round a stock on the near side; he then releases the treadle, and 
the knife by the action of the bamboo spring, nips the strip firmly against 
the block, and on the workmen drawing the strip through, the pulp is 
left behind. The apparatus is extremely simple and inexpensive.’ 

‘ In the Bulletin for April 1887 (No. 4) published by the authorities of 
Kew, there is a great deal of interesting information regarding the Manilla 
hemp. It is there stated that the whole supply comes from the Philippine 
Islands; the imports to Great Britain ‘ amounts to about 170,000 bales 
and to the United States about 160,000 bales, equal to about 50,000 tons 
per annum.’ The imports to Calcutta are comparatively insignificant, 
being probably less than 300 tons per annum. It is stated in.the Kew 
report that a labourer working under pressure ‘ can clean nearly 20ft 
of hemp per diem ; but as a rule the quantity cleaned by one man workincr 
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steadily day by day averages about usually two men work together 

splitting them, while the other clJlns 

< ' I'L ^ f . * 


‘ The foregoing extract is given, as it may be a guide in future experi- 

X;;" -- in tL experimentan'e 


Andanmnri^ v TK experiment at the 

yicjan ans liaxing been about 7 oz, and 5 oz. per head in the scraping 

such'a b^s^r^t respecb-ely. With more'experience, and an appli^cf 

furrlbo To^he instructed to say can be 

th^res^. 1.Commissioner if required, there is no reason why 

lionines I nm f " M '' to that obtained in the Phi- 

quoted from following extract from the/Tew Bulletin already 

"^^de by the Glenrock Company at 
viH a “ 'I plants put out in 1864 grew well and 

were shoots; 179 stems, Weighing about 6o pounds each, 

r'n / 1,"'", 0'<Per'mental purposes and passed through Death and 
Llivood .Machines. These produced isplh of clean fibri, or 1-49 per 
L n . o green stem. The cost of cleaning the fibre was at the rate of 
i,o per ton. while the fibre itself, described as * poor, weak, and flaggy, 
HI 1 some clean fibre of good colour,^ was valued in London atj^ioper 
ton ; the best alone was valued at £25 per ton. The minute upon this of 
the Government of Madras is that ‘unless much improvement both in the 

method and cost of production of this fibre can be made, the cultivation 
cannot be made renmnerative. ^ 

rhe fibre prepared in the Andamans being, as above stated, nearly 
eqiial to medium hemp imported from the Philippines, and being valued 

given showing it is possible to pro- 
ducc the fibre at less than 6 pie per pound by hand labour, it would,appear 
that there is every prospect of the cultivation of Musa textilis being made 
a productive one in the Andamans”^ (Blechynden). 

In addition it may be mentioned that Mr. Lfolard insists strongly 
on the necessity of cutting down the plants before fhey bear fruit, of ex- 

fibre as soon as possible after the stems are cut down, and of 
avoiding all necessary exposure to moisture or to the direct rays of the sun. 
Dr. Watt, commenting on Mr. Blechynden’s memorandum and on the 
r given by him, remarks, “ The above abstract of the pub¬ 

lished facts regarding Manilla-fibre maybe of some value in suggesting the 
course which should be followed in further efforts to acclimatise the plant 
and produce the fibre. The efforts which have been made to introduce 
the plant into Bengal have failed, the low temperature, as Or. King 
reports, of the cold weather having proved too much for the plant. Mr. 
Duthie, in his reports of the experimental cultivation in Saharanpur, simply 
mentions the plant as growing in the gardens. In Madras and in Bombay 
the attempts to introduce the plant have proved more hopeful, especially 
in the districts possessing the necessary conditions briefly indicated. The 
Commissioner reports, for example, of the Dharwar District, that ‘the 
result of planting Musa textilis is a great success, and I am of opinion, with 
regard to the experiment, that it might, with good treatment and without 
much difficulty and expense, succeed well. * The Director of Agriculture, 
Madras, remarks that * There is sufficient evidence that the plant will 
grow in most parts of the Presidency, and I think the future operations 
should be confined to the Government farms in order to ascertain 

t _ -1 _ 


whether— 

(i) the plant can compete with the ordinary plantain—Musa 
entum ; 
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(2) the difficulty of extracting the fibre can be overcome so as to 

make its prpduction cheaper than the purchase of imported 
Manilla hemp ; 

(3) the fruit can be utilised ; 

(4) a hybrid variety can be raised between the Musa textilis and the 

M. paradisiaca, useful both as a fruit and a fibre. * 


Mr. Robertson, of the Saidapet Experimental Farm, reports that the 
plants will not grow well unless planted in a deep welUmanured soil, 
under regular irrigation. On this account the cost of growing the plants, 
until they reach the stage of cutting, is great. He adds : ‘ There seems 

little or no probability of Musa textilis becoming an established crop on 
this side of India. On the western coast, in some localities where irriga¬ 
tion and manuring are less urgently needed, the cost of producing the 
plants will be much less; and there some experiments should be tried,' 
He further states that ‘ there is no probability of really clean fibre being 
turned out by the ordinary process, at a cost less than 6 annas per pound, 
a cost far in excess of the value of the fibre. * 

The cultivation of Musa textilis in the Andaman Islands would appear, 
from the reports furnished by the local authorities and by the Agri.-Horti- 
cultural Society of India, to have been eminently successful, the methods 
of separating the fibre being alone defective, since the article could only 
be produced at a price far above its mercantile value. How far this uili 
prove insuperable must be left for further experiments, with improved 
machinery, to reveal, but it would seem desirable to guard against too high 
expectations as to any part of India being ever likely to become a formid¬ 
able rival to the Philippine Islands in meeting the present comparatively 
limited demand for the fibre. *' ^ 

was received by the Government of India 
from the Superintendent. Port Blair and Nicobars. stating that idistbof 
Musa textilis fibre had been manufactured, and was ready for* export 
from which it may be presumed that the plant continues to thrive ami 
holds out good prospects of commercial success. 


MUSK. 

True musk, the dry, inspissated secretion of the preputial follicles of tl„ 
Musk Deer, ha, ^ready been fully described in the article on Moschul 

y^’- continuation of that artich 

a brief account of the medicinal and chemical properties of the substanc 

substhutfr" ‘ ^ few remarks regarding nu?,; 

Musk and Musk Substitutes. 

The term " musk ” is, in common usage, applied in compound name, 
to a number of products of both animals and vegetables characterised 
by the peculiar scent of the true perfume. Amingst these The ch.ei 
Indian musk-scented animal is the so-called musk-rat in realitv , k 

odours se?r‘etion is"no 7 ublized ” 
I ^ ^ ® musks may be mentioned the musk-plant nrooer 

1 n common in window-culture ; Ferula Surabul, see \^^l 

III-. 339;'“nd Hibiscus Abelmoschus, see Vol. IV 22a The last mo 
tioned IS the only musk plant of commercial The read^?; 

referred to. the account in Vol. IV. for a description of. the utilization of 
Its seeds in perfumery. Despite the large number of products ^prble 

of affording more or less of a musk-Uke odour, the musk d“er remains 
the only important commercial source of the perfume. remains 

..., 9'"®-~’'f“sk is remarkable for the power, permanency and s..h 

a .'S!S a-“r. z: .iS 
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in perfumery, and though now littie usea alone, is very largely employed 
to give permanence and strength to other odours, Piesse writes “ It is 
a fashion of the present day for people to say ‘ that they do not like musk/ 
but, nevertheless, from great experience in one of the largest manufacturing 
perfumatories in Europe, 1 am of opinion that the public taste for musk is 
as great as any perfumer desires. Those substances containing it always 
take the preference in ready sale—so long as the vendor takes care to 
assure his customer ‘that there is no musk in it.* ” (Perfumery, s^S). 
Perfumers use the scent principally for imparting an odour to soap, sachet- 
powder, and in mixing liquid perfumery. The alkaline reaction of soap 
IS said to be favourable to the development of its odoriferous principle. 
Its fragrance is much affected and even completely destroyed by some 
I other bodies, such as camphor, valerian, bitter almonds, and powdered 
• ergot. 

^ Medicme.— Musk has long been known and valued in Hindu medicine. 

In the Bhdvaprdkasa three varieties are described, named rdmrupo, 
nepdlat and kdskmtra. The first is described as black and Superior to the 
others, and probably consisted of China or Tibet musk imported via Katn- 
rup. That of Nepal is described as of bluish colour and intermediate 
quality, while the Kashmir musk was inferior. The drug was regarded by 
oanskrit physicians as stimulant and aphrodisiac, and was employed in low 
fevers, chronic cough, general debility and impotence (I/. C. Dutt, Mat. 
Med. Hind.t 2 7g). 

In European medicine, musk is regarded as a powerful stimulant and 
antispasmodic, and is chiefly prescribed in the advanced stages of typhus, 
typhoid, and other diseases of an asthenic type. It has also been found 
useful in spasmodic asthma, laryngismus stridulus, whooping cough, epi¬ 
lepsy, and chorea, &c. 

MUSSAENDA, Linn.; Gen. Pl.y II., 64. 

[/. 124 / Rubiackm* 

Musssenda frondosa, Linn. ; Fl. Mr. Ind., III., 8g / Wight, 

Syn.—M. flavbscbns, and M. Dorinia, Ham. M. Formosa, Linn. M. 
viLLosA, Wall .; M. corymbosa, Roxb.; M. zbylanica, Burm. 

Var. a, zeylanica. 

Var. / 3 , ing^ta, M. inorata. Wall . ? 

Var. y , lasca. 

Vmi.—Bedina, Hind, j Asari, Nbpal; Tumberk, 

N.-W. P.; BMta-kesa, Undachdta, behana. Bomb.; 
kasi, churikasi, shivardoU, Mar.; Vella-ellayf Tam.; Bell , 
Maa^senda, SiNG. ^ ^ ^ FL. 

References.—Ar.<r,, For. Fl. Burn,., II .. SSt Oaf. » ^iTprcd, 

Dymock. Mat. Med. W. fy 

N-iV-F.. gr. 95; Lisboa, U. PI. Bomb., 162; t"d'WOod, B^ I^- 
%,,i2;Gaehfeis:-Bombay,XV.,Pt.I., 73 ; Mysore and Coorg, /■. 

70; Ind. BoresietyXIV., 298. . iarerfb wmte 

Habitat.—A handsome shrub, with yellow flowed and * 'arg 

calycine leaf, found in the North-East Himalaya, Bengal, South Ind a, 

and Burma; often cultivated nvmock states that in the 

Medicine.—The root is used medicinally. Dymock 

Konkan half a told is given with cow’s urine in white leprosy (f dndu rog) 

In jaundice 2 folds of the white cal^ycine leaves ^i},eVb in the 

Food.—Atkinson wntesthat the LEAVES are eaten Ma p ^ 

North-West Provinces, and Uisboa remarks that the white leat 

Sffirn are considered a charm 

against deigns. nrammieM. vield Mustard and MusUrd Oil, 
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the seed. See Brassica alba, B. juncea. and B. niffra. Vol. I.. 521. 528. 

MYLABRIS. 

Mylabris cichorii, Fabr.; Stephenson, Med, Zool., /. 26,/. 

M. indica, I’ressl. 

M. pustulata. 

M. punctum. ^ 

The Telini Fly, Substitutes for Cantharides. 

Vcm.— tilnumakkhi, WlUD.i ^Ba^bd ki-ytrangt, atrangi, Dec. j 

PinsttarinA^TKn,-, Blishtering-igelu,TzL. 

References.—PAorm. Jnd., 277 ; Moodeen Sheriff, Supp. Pharvi. Ind., 
170 • CorresP. on New Pharmacop.* 225, 23 o. 

Ihese flies together with M. melaneura, M. numeraiis, M. proxima, 
M oriMtalis Lvtta assamensis, L. gigas, L. violacea, EpicauU mpalen- 
^■.Tn“ Meloe Uianthema, have all been descnbed at different times as 
substitutes for cantharides, but since the best of all. M. c.choru, exists 
Dlentifullv in most parts of India, the necessity of increasing the number of 
these insLt vesicants is lessened. M. ci^oni, cominon throughout India, 
is also to be found in Southern Europe, Egypt, and China. 

Mcdicine.-This and the other species enumerated above have been 
KtaVilv evtolled as substitutes for cantharides: M. cicboni uas first brought 
Micf^n .809. anThas since been highly recommended by Drs. Burt. 

that of’the wellM^nown cantharides (Cantharis vesicatoria) for 'vhich they 
afford a very efficient substitute as a vesicant. According to the Pharma- 
copceia «//«*•..,“ They should not be substituted as an internal remedy 
ioT the tincture of Cantharides, since the strength and operation of the 
latter Ss well ascertained, which is not the case with our article. M. 
cichorii is regarded as a more powerful -blistering agent than European 
Cantharides, and is regularly employed as a substitute in the Government 

Medical Store Dep6ts. u . t *u j »* 

Special Opinions.— § “A very good substitute for cantharides 

iSurgeon^Major C. R. G. Parker, Pallaverom), “Is quite equal to can- 

tharides” {Surgeon-Major E. Sanders, Chittagong). “ As good as can- 

tharides perhaps stronger” {Bolly Chund Sen, Teacher of Medtctne). 

“ Regularly used in the Government Medical Dep6ts as a substitute for 

cantharides and found very efficient” (Brigade-Surgeon G, A. Watson, 

Allahabad), “ Very good vesicant” (Assistant Surgeon Nehal Sing, Saha- 

tunPoTs't* 

MYRIACTIS, Less.; Gen. PL, II., 262. 

A small genus of erect annuals, which belongs to the Natural Order 
CoMPOSiT^E, and comprises three Indian species. Only one of these, M. 
WAllichii, Less. (FI. Br. Ind., III., 247), is of economic interest. !♦ is 
known as baberi in Assam, where it is grown in homestead lands tor 
the sake of the leaves and tender shoots which are used as food, either 
boiled in khdr water, or fried in oil. 

MYRICA, Linn.; Gen. Pl.,.III., 400, 

Myrica Nagi, Tkunh.; FI. Br. Ind., V., 597.- Wight, Ic., t. ^64, 


The Box-myrtle, Yangmje of China. 


^6$; Myricace-s. 


Syn.—M. SApiDA, Wall.', M. intbgrifolia, Roxb.i 'M, missionis, 
Wnll.^ M. Farquhariana, Walt.', M. RUBRA. Sieh. & Zucc.\ Nagbia 
japonica, Gartn.i ?M. javanica, Blume-, ? M. longifolia, and ? M. 
LOBil, Tey.sni. & Binnend. 

Kdiphal, kdepkali Hiun., Dec., Sind; Kdiphal, kdyophul, sat- 
sarila, Beng. ; DingsoUr, Khasia; Kobusi, Nepal; Kaphal, kdiphol, 
karphal, N.-W. P.; Kdiphal, kahi kahela, kaphal, Pb.; Kdyapkala 
kaiphal. Bomb.; Kdya-phala,'b\hR. ', Kariphal, Okjz.-. Mariidampattai, 
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'I\ Kaidaryamu, Tel.; Marutamtoli, Katbhala. kaidary- 

ama, Sans. ; A.,iri, audul, guand6l, Arab. ; Ddrshishadn, Pers 

Burnt., //.. 4 ^; 

^' 7 ; O’Shaughnessy, Beng. Dispens., 6ir; 
tjV ir "r ^' Moodeen Sheriff, Supp. Pharm. Ind., 

I^d V ^indus, 234, 304; Dymock, Mat. Med. W. 

off Ivol X* ^^5. S36i Atkinson, Him. 

Pr Ji ^r^ JA/'h 3n» 742, 779 i Forbes Watson, Econ. 

^U’ rawi), 82Pt. V. {Vegetables, 

Spices, 44^ 38-, Gaeetteers, Punjab, Simla, t2; Indian 

Habitat. An evergreen dioecious tree with an aromatic odour, met with 
in the subtropical Himalaya from the Ravi eastwards, at altitudes from 
3,000 to b,ooo feet; also found in the Khisia mountains, Sylhet, and south- 
.wards to Singapore; distributed to the Malay Islands, China, and japan. 

Dye and Tan.— The bark is occasionally used as a tanning agent for 
fancy leather work. In 1875-76, 304. cwt. of bark was exported from the 
North-West Provinces for tanning* and medicinal purposes^ of which 235 
cwt* came from Kumaon# In more recent years about 50 tons is said to 
be the average export. W. Ooldstream. Esq.. C.S., informs the editor 
in a private note that tlie bark is used in oirmur (Simla District) for 
dyeing pink— ptaei. 

Medicine. I he bark is described by writers on Sanskrit medicine as 
heating, stimulant, and useful in diseases supposed to be caused by de* 
ranged phlegm, such as catarrhal fever, cough, and affections of the 
throat. It enters into the composition of numerous formula; for these 
diseases, in which it is combined with other stimulants and alteratives. 
The powdered bark is occasionally used as a snuff in catarrh with head¬ 
ache {Cl. C. Duit). U is also used by Hindus at the present day, mixed 
with ginger, as a rubefacient application in cholera, &c., and according to 
Irvine, kaiphal and ginger mixed, is the best substance that can be em¬ 
ployed for this purpose. Dymock writes, ** Muhammadan writers tell us 
that the bark is resolvent, astringent, carminative and tonic; that it cures 
catarrh and headaches; with cinnamon they prescribe it for chronic cough, 
fever, piles, &c. Compounded with vinegar, it strengthens the gums and 
cures toothache; an oil prepared from it is dropped into the ears in earache. 

A decoction is a valuable remedy in asthma, diarrhoea, and diuresis; pow¬ 
dered or in the form of lotion the bark is applied to putrid sores : pessaries 
made of it promote uterine action. The usual dose for internal adminis¬ 
tration is about 60 grains. Dahu-eUkandul, an oix. prepared from the 
FLOWERS, is said to have much the same properties as the bark.*' 

No critical chemical examination of the bark has been made, but, 
according to Dymock, the watery extract evaporated to dryness yields a 
brittle, highly astringent kino-like substance. In Bombay kniphal itichcs 
from one to two rupees per maund of 41ft, and is entirely imported from 
Northern India. 

Food.—The fruit, which is about the size of a cherry, has not much 
flesh, but is pleasantly sour-sweet and is eaten by Natives. 

Structure of the Wood.—Purplish-grey, hard, close-grained, apt to 
warp, weight 481b per cubic foot. , 

Domestic, &c.—The bark is said to be employed in the Kh^sia “‘j*® 
to poison fish. The twigs are used in the Panjab as tooth-brushes by 
persons suffering from overdoses of mercury. 

MYRICARIA, Desv.f Gen. PL, I., 16/, 

Myricaria elegfans, Royle ; Fi. Br Ind., /., 2So f Tamariscinx.e. 

Sya.—-M. GSRMANiCA, var. lonoipolia, H.f* & T, 

Vem.— HtimbA, umbi, PB. 
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JViYRlSTICA 

fra grans. 


References. — Stewart, Pb. PL, gt ; Royle, 111. Hint. Dot., 214 , Ccacti.. , 

N.-W.P.,X., 3 o 6 . ,, , V /\ 

HabiUt. —A bush found on the Western Himalaya from Gaih\\al 

lo Ladak and in Western Tibet, at altitudes from 6,ooo to 15,000 hd. 

Medicine.—Aitchison states that the leaves aru used as an applica¬ 
tion to bruises, &c., in Lahoul. fit. 

Fodder.—The twigs are browsed by sheep and goats m i.aclau 

{Stewart). 

Myricaria germanica, Desv. / FI. Br. Ind., 

Syn.— M. BRACTEATA, / M. HOFFMEISTERI, ; TAMARIXCIiR- 

MANICA, Linn. 

Var. prostrata, Benth. & Hook, f. {S\^.). 

V^zn.—Bis, shulakat, hambukk, katki, humbu, ilmhu, joaralt^e, pB. 
References.— Stewnrt, Pb. PL, 91; Brandis, For. FL, 23 ; Gamble, Man. 
Timb.f 20; Royle^ JIL Him. Bot.^ 2:4^t- 44; Cozctfar^ : a^.-lv• P., H •> 

Ixviii. : X., 3 l 6 ; Indian Forester, JV233; XL, 2 

Habitat.—A shrub of the Temperate and Alpine Ilinialaya, from .Sik¬ 
kim to Kumaon, at .altitudes of 10,000 to i4.o‘ o ktl. 

Fodder.—The branches are employed as fodder for sheep and guats. 
Structure of the Wood. — Hard, while, used for fuel. 

MYRISTICA, Ltnu.; Cen. PL, Ill., lyf- 

A ^6nas of cvergreon aromatic trees which compii'ic abnut Sospcri^^s, 
chiefly natives of Tropical Kast Asia, Malaya, and America ; a fevv are African 
and one Australian* Of these 30 a«e met with in India and tlie Malay Penin¬ 
sula. 

Myristica fragrans, HouIL; Fl. Br. 2 nd., V., 102; Myristiceje. 
The Nutmeg, Mace. 

Syn.— M. OFFICINALIS, Linn.f. ; M. moschata, Thunb. : aromai ica, 

Lamk. 



the aril=s;avfl/»4;/n'. Mar. ; Iht eaii^jdycpkal, the ;iri\~j4Avantari, jdpa- 
tri, Guz»; the the Tam.; Zcx'ant'am, 

jdjikaya,\.\\K xi\A>=jdjikaya, idli-phalamu,\.\\<t ^r\\^i<ipatri,'\'K \,.the 


X\\ii^ydjikdyi,i\\e ^rW^jdpatri, Kan.; the nuts®y<<7i^^u, the Jiril=*_/J/f- 
pattiri, Malay.; the n\ii^Zddiphu,i\\e aiTW^zddiphu apddn, Burm.; the 
Xi\si™Jddi‘kd, sddika,X.hft d.n\^va5uvasi, vaduvdshit. Sing.; 'fdtiphala, 
the the ^xW^jajipatri, Sans.; the cmi'^'yousbuvd, 

jOuButtib, jaut'uGtrib, the AxW^basbdsak, basbds, Arab.; the nut = 
Jouzhdyah, the ArW^bazbaB, PeRS. 

References. — Roxb., FL Ind., Ed. C.B.C., 742; Kura, For. Fl. Burm., II., 
282; Gamble, Man. Timb,, 3 i 3 ; Stewart, Bot. Tour in Hazara, 
dfc., g; DC., Orig. Cult. PL, 4ig ; Mason, Burma and Its People, 4gg, 
740 : Sir W. Elliot, FL AnShr„, 72, 73 , ro6 ; Pharm'. ind., thg; Fluck dr* 
Hanb., Pkarmacog., S02 ; Fleming, Med. PL & Drugs (Asiatic Reset., 
XI.188; Ainslie, Mat. Ind., 20t, 2S9, 622 ; O'Shaughnessy, Beng. 
DisOens., $34! Me Ural Topog., t 3 g; Mnodeen Sheriff, Supp. Pharm. 
Ina,, 180', 0 . C. Dutt, Mat. Med. Hindus, 224,300; Murray, PL & 
Drugs, Sind., Sy ; Bent, & Trim. Med. PL, 218 ; Dymock,Mat. Med. W. 
ind.. 2nd Ed., f.6i : Year-Book Pharm., iHjg, 4 ^ 7 ; Birdwood, Bomb. 
Prod., 228j Baden Powell, Pb. Pr., 302, 373; Lisboa, Useful PL Bomb 
iVol. XXV,, Bomb. Gaz.), 170 ; Royle, Prod. Res., 73 , 74, 200; Hammel, 
Piesse, Perfumery, ts 3 , 1641 Simmottds, Tropical Agriculture, 484; 
Christy, New Com. PI., VIIl., 26 ; Linschotr' , Voyage to East Indies (Kd. 
Burnell, Title & Yule), Vol. II., $2,84, 8t,; Andaman Islands, Port 
Blair, 1870-71, 4^ ; In-ian Forester, VIIL, 187; Smith, Ec. Die., 289. 
Habitat.—;A handsome, bushy evergreen tree, with dark shining leaves, 
vAb'ch grows in its native islands to a height of 40 to 50 feet. It is found 
Nkiid in the Moluccas principally in the small volcanic group of Banda. 

History.— Towards the end of last century, the English introduced the 
ireeinu‘ Bencoolen and Prince Edvrard's Island, and later into Malacca, 
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1 ^ .*^ 2 **^ ^* 11 ^ Penang, as well as Brazil and the West Indies. 

r Jrtn r Roxburgh at the Botanic 

Calcutta. In Bencoolen. nutmeg cultivation is still carried on, 

a R trade supply is now derived from that place 

and Banda Extensive plantations were formed in Penang and SingaWe, 

in e ^rly part of this century, and with so much success that for some 
years ,Jie exports from the latter island exceeded those from Banda. But 
in i«6o the trees were visited by a destructive blight, which the cultivators 
were powerless to arrest, and which ultimately led to the extermination of 
the trees and the ruin of the planters. Of late years the Chinese have 
been making hopeful efforts to introduce the plant, and to compete with 

uMi been established in India on the Nilghiri 

Huls, but with little commercial success,.'and though cultivated to a small 
extent in many parts of India and Ceylon, the future field for British 
nutmeg plantations seems to be in Jamaica. Notwithstanding this .fact, 

mention is made of small amounts of nutmegs of Indian produce teing 
exported to Europe. 

Oil. —The NUT yields an essential and a fixed oil. The former is white, 
acrid, pungent, and smells powerfully of nutmeg j the latter,** nutmeg butter,* 

^ yellowish in colour, and solid. It is extracted from refuse nuts by re¬ 
ducing them to powder, heating them in a water bath, and, while hot, ex¬ 
pressing the oil. This solidifies on cooling into the mottled, orange-brown 
butter. It has a pleasant odour, and a fatty, aromatic flavour. 

Both Mace and the Nutmeg yield an otto or essential oil upon aqueous 
distillation. That from the former is yellow, with a strong odour of the 
mace and an aromatic flavour; that from the latter is nearly colourless, 
or white, with a strong odour and taste of the nut. Both are extensively 
used for perfuming soaps. The extent to which they are so utilized is at 
once seen by the enormous consumption of Nutmegs in Great Britain. The 
actual consumption is variously stated. Piesse (Art of Perfumery) writes 
that the ‘* prociuce of Nutmegs in the Moluccas has been reckoned at from 
600,000 to 700,000ft per annum, of which half goes to Europe, and about 
one-fourth that quantity of Mace. The annual consumption of Nutmegs 
in Britain is said to be 140,000ft.” Simmonds, on the other band, 
writes that, during the five years ending 1870, the average was 592,736lD» 
valued at £.37»756. 

The Otto of Nutmegs enters largely into the composition of many 
articles of English perfumery, but especially into that of Frangipani. Wher 
used sparingly it combines pleasantly with lavender, santal, and bergamot. 
Formerly soap, known as Banda soap, was prepared from the fatty oil 
or Butter of Nutmegs. The trade in this article has died out, being 
replaced by ordinary soap perfumed with the otto of the Nutmeg. 

Chemical Composition. —The fixed oil makes up about one-fourtn o 
the weight of Nutmeg, the essential oil from three to eight per cent. 1 ne 
latter consists almost entirely of a hydrocarbon, having, according to 
Oloez, the composition C^o H,g. Gladstone, in 1872, confirmed the ana¬ 
lysis of Cloez, and assigned to this hydrocarbon the name myrtsUcene. 
The same chemist found in the crude oil, an oxygenated oil, myrtsitco, 
of very difficult purification, and possibly subject to change during 
process of rectifying. It possesses the characteristic odour of ^be nut, an 
IS isomeric with carvol. From the facts recorded by Gmelin it would appe 
that the essential oil sometimes deposits a stearoptene called j 

The authors of the Pharmacographta state that they have never ®btsin 
such a deposit, and imply that possibly this substance may have D 
merely myristic acid^ a substance plentiful in the fixed oil. 

The fixed oil or Nutmeg Butter contains the volatile ^ / 

described, to the extent of a&^ut six per cent., besides ^veral 
the most important of which is myrisiin, C3 j 1 

substance by saponification yields myristic omd, C,^ Hj, O^, and gly 
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Another fat has also been observed, readil)r soluble in spirit, and accom- 

C anied by a reddish colouring matter, but its cdmposition has not as yet 
een investigated. 

Mace contains about 8 percent, of a volatile oil, consisting for the most 
part of macene Cjq Hjc similar to oil of turpentine, but possessing the 
smell and taste of nutmegs. In addition it contains a thick aromatic 
balsam i^Fluckiger fSf Hanbury, Pharmacographid). 

Medicine.—The nutmeg was known at least to the later Sanskrit writers 
by the name of jdtiphala, but it is doubtful at what time it first became 
known in India. In the sixth century A.D. records exist of the nutmeg 
having formed an article of Arabian import from the East, and export to 
Europe, and the medicinal properties of the nut were probably then known 
to Arab and Persian physicians. Ainslie informs us that ‘Mt is considered 
by the natives of India as one of their most valuable medicines in dyspep¬ 
tic complaints, and in all cases requiring cardiacs and corroborants; they 
likewise prescribe it to such puny children as appear to suffer much in 
weaning.” Similarly mace “Is a favourite medicine of the Hindu doctors, 
who prescribe it in the low stages of fever, in consumptive complaints, and 
hdmoral asthma; and, also, v\men mixed with aromatics, in wasting and 
long-continued bowel-complaints, in do?es of from grs. 8 to grs. 12, and 
sometimes to as much as dr. 4; they genersdly administer it cau¬ 
tiously from having ascertained that an overdose is apt to produce a 
dangerous stupor and intoxication; the same effect is ascribed to the Nut- 
megby Bontius.” According to the same author, the Arabians place Nut¬ 
meg amongst their “ hepatica,” and “ tonica,” and mace amongst their 
“ aphrodisiaca,” and “ carminativa.” Dymock writes that the Muham¬ 
madans consider Nutmegs and mace to be stimulating, intoxicating, diges¬ 
tive, tonic, and aphrodisiac; useful, especially when roasted, in choleraic 
diarrhoea, also in obstructions of the liver and spleen. According to 
Rumphlus, the juice of the green fruit, mixed with water, is used in 
Amboyna as a wash in apthous affections. The volatile oil is occa¬ 
sionally employed as an external stimulant, and the fixed oil, or Nutmeg 
Butter, is also considered stimulant and is considerably used by native 
practitioners in preparing rubefacient liniments. Dymock states that a 
paste made with the nuts is used as an external application in headache, 
pal^, 8cc., and is applied round the eyes to “strengthen the sight.” 

The utilization of Nutmeg in European medicine is too well known to 
require any description; suffice it to say that it is regarded as stimulant, 
carminative, and in large doses narcotic, and is used in doses of ten to 
twenty grains in atonic diarrhoea, flatulence, colic, and some forms of dys¬ 
pepsia. An infusion has been recommended as of great service in quench¬ 
ing the thirst of cholera patients. It is, however, chiefly employed as an 
adjunct and as a condiment. It is officinal in the Pharmacopoeia of India 
three preparations being described, viz.y the volatile oil, the spirit, and 
the expressed oil. The last mentioned is recommended as a useful appli- 
cation in cases of rheumatism, paralysis, and sprains. 

Special Opinions.—“ Is useful in cases of dysentery and is. thus 
given by native doctors. A small excavation by means of a scoop is 
m^e in the kernel, a quantity of opium suited to the age of the patient 
is inserted into the pit and covered with the scrapings. The kernel is 
now thinly covered with some flour paste, and the whole roasted in hot 
ashes. It is then ground into a paste and the mass is given in divided 
doses at intervals. It is also tonic and anti-rheumatic. The powdered 
kernel with Casuarina fruit is used in toothache” {Surgeon-Major D. R, 
Thomson^ M.D., Q.l.E.y Madras). “Nutmegs rubbed up with water 
form a useful application for parotitis and other glandular swellines” 
{W. Forsvth, F.R.C.S,* Edin, and U. C. Mukorji, M.B., C.M., Dinaj- 
pore). “ When made into an electuary with sugar and ghi, it is a popular 
domestic remedy for dysentery among children ” {Naitve Surgeon T. R. 
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Moodelli ar^ Chin^lepuf^ Afadras). ** Nutmeg, rubbed with oil on a piece 
of stone, is applied with friction in cases of cholera, and in cases when 
the internal organs appear to be congested ” {Civil Surgeon J. H. 
Thornton^ B.A.^ Afoftghyr) 

Food. Both NUTMEG and mace are largely used by the Natives as 
a condiment. The widespread utilization of both in European cookery is 
too weH known to require comment. 

Myristica Irya, G^Brin.; Fl. Br. Ind., F., log, 

Blunie.-, M. sph^rocakha. Wall.-, M. exaltata, 


UMBER. 

900 


Vern. Burm.; Ereya,S\^Q.-, MufwnUii, chooglum, Asq. 

References. Kura, For. Fl. Burnt., II., 2^2 ; Gamble, Man. Tintb., 3141 
Beddome, F r. Man., Ij6; Gazetteer, Bombay, xviii., 46, 

Habitat.—A moderate-sized evergreen tree, native of Burma, the An¬ 
daman Islands, Malacca, and Ceylon. 

Structure of the Wood.—Dark olive-grey, hard, close-grained ; weight 
52lb per cubic foot. A handsome wood, which sea:>ons well, takes a good 
polish, and is worthy of attention {Gamble). 
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M, longlt'olia, Wall.; Fl. Br. In.l, V., no. 

Syn. — M. LONOiroLiA, in part. Hook./. & Thom:,.-, t M. linifolia, Roxh, 

Var. erratica, M, erratica. Hook. f. & Thoms. : M. cokticosa, Hook, 
f. & Thoms. ' 

Vem.— Zadeilbo, var.=M( 7 '/An?/, Burm. 

References. — FL Ind., Ed. C.B.C., 744; Kura, For. FL Burm., II., 

2 S 3 ; Gueetteer, Burma, /., 13$. 

Habitat.—An evergreen tree of the Sikkim Himalaya, Assam, Sylhet, 
the Khdsia Hills, Chittagong, Re^u, Martaban, and Tenasserim. 

Resin.—The tree exudes a red resin {Kurt). 

Structure of the Wood.—Whitish, turning pale brown, rather heavy, 
fibrous, soon attacked by xylophages. 

M. malabarica, Lamk.; Fl. Br. Ind., V., /03. 

Syn. —?MvRiSTiCA tomentosa, Grab.; M. OAcryLOiDES, Wall.; M* 

NOTHA, Wall. 

Vem.—The nut=jy<2«g/i jaiphal, ranjaiokal, kaiphal,t\\e a.t\\^rdmpatfi 
Bomb.; Kanagi, the ^\\t*^pindi~kai, Kan. 

References.— Beddomc, FL Sylv.,t. 26g; Gamble, Man. Timh., 3 i 4 > 

& Gibs., Bomb. Fl., 4; Dymock, Mat. Med. W. Ind., 547 ; Lisboa, U. PL 
Bomb., tro, 170, 214; Kew Off. Guide to the Mus. of Ec. Bot., 109; Ga»., 
Bomb., XV., 441. - , 

Habitat.—A tall, evergreen tree of the Konkan, Kdnara, and North 
Malabar. 

Oil.—The SEED, when bruised and subjected to boiling, yields a quan¬ 
tity of yellowish concrete oil, which is used medicinally, ana for purposes 
of illumination. 

Medicine.—As early as the time of Rheede, the fruit of this species 
appears to have been used for the purpose of adulterating the nutmegs 
and mace of M. fragrans. Of late years this practice has been revi^a» 
and according to Dymock rdmpatri, once very cheap, is now worth Kio 
per inaund, while the nuts fetch R2 per maund of 37 ift. The former is 
exported to Europe (chiefly tp Germany) as an adulterant for true ma'^e. 

The plant occupies a place in the secondary list of the Pharmacopoei^i 
where it is stated that the ojl has been represented as a most erncaciou 
application to indolent and ill-conditioned ulcers, allaying pain, * 

ing the surface, and establishing healthy action. For this purpo^ 1 J 
quires to be melted down with a small quantity of any bland oil. S 

suggests that it may be found serviceable as an embrocation inrheurna i 
According to Dymock, the seeds in the form of a Up are used as an c 
tcrnal application in Bombay. 
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^ Special Opinions. —§ “The seed, roasted and ground into powder, 
IS given three times a day as an astringent for diarrhoea and dysentery. 
It has also narcotic properties ” L. Beech, Cbcanada). 

1 he expressed oil is used as a stimulating application to indolent ulcers ; 
the pounded seeds are also used as a stimulating plaster*' [W. Dymock, 
Bombay). “ The expressed oil is stimulant to indolent and ill-conditioned 

anti-rheumatic ** {Surgeon^Major D. R. Thomson, 
u u* ^^dras). ** The fruit is much larger than the true nutmeg, 

but has ht^e aroma. A concrete oil is prepared from it and used in rheu¬ 
matism. The arillus rdmpatu is considered to be a nervine tonic, and 
IS used m stopping vomiting, also as a substitute for the true mace from 
which It differs in being destitute of aroma ** (C. T, Peters, M.B., Zandra, 
South Afghdmstdn). * » » 

Stracti^e of the Wood.—Reddish-grey, moderately hard, weight 32ft 
per cubic foot. Used for building. ^ » s o 

Myrobalan, Chebulic, see Terminalia Chebula, Pits. ; VoL VI., Pt. II 

Myrobalan, Emblic, see Phyllanthus Emblica, Linn.: Vol. VI., Pt. I. 

Myrrh, see Balsamodeadron Myrrha, Sees. ; Vol. I., 367. 

MYRSINE, Linn. ; Gen. PL, //., 642. 

Myrsine africana,/^/««*; Ft* Br. Ind., III., 5// / Myrsine.<e. 

SyQ.—M. glabra and scabra, Gctrtn., M. rotundipolia, Lamk,: M. 

BIFARIA, Wall.; M. POTAMA, Don. 

Vern.- 

huri ,, f, y—-• —, -- - — p- ■ M, i/r<. Kn u^/ii n, 

pdbri, banddru, binsin, ntulgdn, shamshad, vdvarang, khukan, fruit — 
bebranq, Pb. ; Baibarang, baring, Arab. 

References. — Brandis, For. FL, i Gamble, Man. Timb., 23 g f Stez.art 

Pb. PL, /J 5 ; Baden Powell, Pb. Pr., 3 Cg ; Atki xson, Him. Dist., S13 
743 ; Gasetteers i^Panjab, Hazara Dist., /JJ ; N.~W. P., IV., Ixxiii. ’• 
Settlement Rep., Hazdra Dist., ^4. ’ 

Habitat.—A small evergreen shrub found in Afghiinistan, the Salt 
Range, and the outer Himalaya from Kashmir to Nepdl, at altitudes from 
i,ooo to 8,500 feet. 

Medicine.—The fruit, known as bebrang (a name also applied to 
that of Samara Ribes), is sold for medicine in all the bazdrs of the Panjab 
It is said to be a powerful cathartic vermifuge, and is also used in dropsy 
and colic. The gum is considered a “ warm remedy ** and is considerably 
employed as a remedy for dysmenorrhoea. ^ 

Special Opinion.—§“ Is* said to be alterative, and is used with 
Liquorice for strengthening the body and preventing the effects of age** 
{CiTil Surgeon J. Anderson, M.B., Bijnor, N.^WP ) ® 

Food.-In the Settlement Report of the Hazdra District the fruit is 
said to be commonly eaten by the poorer zemindars. 

Structure of the Wood.—w' ‘ 
foot. 

Agricultural.—The plant has been recommended as suitable for 

n wCi kCS • 

M. capiteliata, Wall.; Ft. Br. Ind., III., SI2; Wight, Ic., t. 1211. 

Syn. — M. EXCELSA, ZJOM; M. LUCIDA, Wall 

Var. janceolata. Wall. Up.).-\l. Wiohtiana. Wall. 

Var. lepidocarpon, Wight (sp ). 

Var. . 1 . DC. Up.),- mT Porieriana. Wall .; M. umbellulata 


n. — Guvaini, pahari cha, chupra, N.-W. P.; Bebrang, ttannum, hole- 
uri, karuk, gugul, jutru, chachri, prdtsku, branchu, brdntt, khushin. 


hite, moderately hard, weight 498^ per cubic 
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Habitat.—A snrub or small tree of Nepal, Bhutin, Assam, and the 
Kbdsia Mountains; yar. lanceolata is also common on the hills of South 
India and Ceylon. 

Food.—The fruit is eaten in Southern India {Beddome), 

Structure of the Wood.—Var. lanceolate has a moderately hard, pink- 
coloured wood, said by Beddome to be durable and used by the natives. 

Myrsine semiserrata, Wall.; FL Br, Ind., ///., j//. 

Syn. —M. ACUMINATA, Royle ; M. sbssilis, Don. 

Vem.— Parwanoy ^ungkung, gogsoy bamoroy gauntoy Hind. ; bettsu 

kalikatha, bilauni, Nepal j Tungcheongy Lepcha ; Chupray KUMAON. 

References.— For. Fl.y 28s t Kurs, For. FI. Burnt., //., fOS i 
Gambhy Man. Timb., 239 ; Atkinsony Him. Dist., 3 i 3 ; RoylOy III. Htm 
Bot.y 26s / tnd. Forestery III., i 83 ; XI., 273, 367 , ^69 ; XII,, 55 ^/ XIV, 

394, ^ , 

Habitat. — A shrub, small or middling sized tree, met with in the outei 
Himalaya from the Beds to Bhutdn, at altitudes from 3,000 to 9,000 feel 
also on the Nattoung Hills of Martaban. 

Structure of the Wood. —Hard, red, weight 5ilb per cubic foot. Wallicr 
states that it is chocolate coloured, heavy, hard and handsome, and is used 
in Nepdl for carpenter’s work. It is, however, apt to split and is usually 
too small for anything but firewood {Gamble). 

MYRTUS, Linn.; Gen. PL, 7/.^, 1006. 

MyrtUb communis, Lmn.; DC. Prod., HI., sjg ; Myrtace^. 

The Common Myrtle. 

Vem.— Viluyati mehndi, murad, HiND.j Sutr-507va.fruH^halnul~ds,BBUG;^ 
Vildydti mehndiy murad, leaves»mi#ra</, UW\i^hab-ul-ds, habhui, 

Sind; As, dsbiri, maurid, ismar, Uferem,ix\x\\.^nao- 

as, Pers. 

References.— Pi. P/., pJ / O'Shaughn^ssy, Beng. Dispens.y33d! 
Irvine, Mat. Med. Patna, toi ; Medical Topog., IS2; ^akharam Ar^n, 
Cat. Bomb. Drugs, $6 ; Murray. PL & Drugs. Sind , 192 ify mock. Mat, 
Med. W. Ind.y 2nd Ed., 33 $ ; Year-Book Pharm., 1874,625; \ 

1870, 467 ; Birdwood, Bomb. Prod., 36 ; Baden-Powell, Pb. ^ 
Gazetteers :^N.-W.P.y I.. St; Mysore and Coorg, I.y6o; Agn.-tiorti. 
Soc.y Ind.. IV.. Sec. /., ti9i Indian Forester, XI., $5 : XII,, 59 , ^ j - 

Habitat.—A shrub, indigenous in the area extending from , j 

terranean region to rtfghdnistan and Baluchistdn, extensively cu i 

in India. , «ooi«<s for 

Dye.—The BARK and leaves are used in tanning, the brrkib® 

‘^^^OU.-A fixed oil is said to be obtained from the ®^^,h'’of 

ing to Baden Powell, is believed to strengthen and promote the gro 
thi hair. In Europe an essential oil, distilled from the ' fra- 

employedin perfumery, under the name of £fla d . foeether, 

tion of this oil the leaves, flowers, and fruit are all distilled ^ g 

about 5 oz. being obtained from i cwt. It is yellowish, or ^ ,o, 

and highly fragrant. No record exists of this essential K ^?ries 

or prepared by, the Natives, but liwine states that the leaves and 

are emoloved for making scent in Patna* j y/altied 

Medicine.—The leaves of the myrtle have ®"fance by 

in European medicine, aud have also been °f ™P°guire di- 

Muhammadan writers. Their virtues are l°e considered 

scription, but it may be remarked that in Upp iiJ^dvsDepsia, and 

useful in cerebral affections, especially epilepsy; a^so m dysp p _ 

diseases of the stomach and liver. A decoction is employed as ^ ^ 

wash in cases of aphthae, fhe fruit is “rm.native 

diarrhoea, dysentery, ‘’^'"orrhage, intern^ ulce^tion.^an 

The SEEDS, srround and mixed with antimony, ar 
eyelids. 
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NARCISSUS 

Tazetta. 


(y. F. Duthie.) 

N ANNORHOPS, ff. Wendl. ; Gen, PL, 111 ., 923. 
Nannorhops Ritchieana, H Wendl. ; Palm^. 

Syn. —CHAMiCROPS Ritchieana, Griff. 

Vern. — Maeri, Hind. ; Patka (the fibre), kilu, kaliun, (Salt Range), Pb. ; 
Maardi, Trans-Indus; Matnurrye, PUSHTU; Pfia, pesh, peaje, fea^e, 
pfarra,pharra, Simy & Baluch. 

References.— Brandis, For. FI., 547 » Gamble, Man, Timb., 4^S\ Steroart, 
Pb,Pl,, 242', Aitchison, Cat. Pb. and Sind PL, 142% Murray, PI. and 
Drugs, Sind, 18 •, Royle, Fib. PL, 92, 9 Si Balfour, Cyclop., 64$- 
Habitat.—Usually a stemless, gregarious shrub, common on rocky ground 
in Sind, and in the Trans-Indus tracts of the Panjdb up to about 3,000 
feet; also in Afghanistan and Bdluchistin. Under favourable circum¬ 
stances it develops a trunk which reaches to 14 feet in height. In the Saha- 
ranpur garden there are three fine specimens grown from seed obtained by 
Dr. Jameson from Kohat nearly 40 years ago. 

Fibre.—The leaves are used for matting, fans, baskets, hats, sandals, and 
other articles. Rope is also made from the leaves and leaf-stalks. Stewart 
mentions that the rope, used for the construction of a bridge of boats across 
the Jhelum, during one season, when munj (Saccharum) was scarce, snap¬ 
ped at once under a strain which munj ropes could have resisted. 

Medicine.—Bellew states that the delicate young leaves, wh^ch have a 
sweet astringent taste, are in great repute for the treatment of diarrhoea 
and dysentery. They are also used as a purgative in veterinary practice. 
Food.—The leaf-buds are eaten as a vegetable. | 

Domestic Uses.—The seeds are made into rosaries and exported from 
BAluchistdn to Mecca. I he stems, leaves, and petioles serve as fuel. The 
reddish-brown moss-like wool of the petioles, impregnated with saltpetre 
(or steeped in the juice of mulberry leaves according to Bellew), is used 
as tinder for matchlocks. A rude kind of drinking cup is made of 
the entire leaf-blade by tying together the tops of the segments {Brandis). 

NapthRi see Petroleum^ V0I. V. 

NARAVELIA, DC, ; Gen. PL, 1 ., 4. 

Naravelia zeylanica, DC.; FL Br. Ind., /., 7,* RANUNcuLACE,e. 

Vem.— Chagal~bati,^^HQ.\ Sdtjoyit, Burk.; Daydpalu or narawella, \ 
Sing. 

Habitat.—A scandent bush, found plentifully in the tropical Himalaya 
from East Nepdl eastward to Bengal, Assam, &c., distributed to Ceylon. 
About Calcutta it is one of the most abundant of plants. 

Fibre.—As with most of the ClbmatidejB the stems are twisted into 
rough but useful ropes. 

NARCISSUS, Linn, ; Gen. PL, III., fiS, 

Narcissus Tazetta, Linn, ; AMARVLLiDACEiE. 

Vem.— Nargis, irisa, Pb. 

References.—PA. P/.. 23 $; Aitchison, Cat. Pb. and Sind PI., 
1481 O'Shaughnessy, Beng. Dispens., 657; Dymock, Mat. Med. W. Ind. 
837 i Royle, 111 . Him., 373. 

Habitat.—Indigenous in South Europe, North Africa, and Western Asia, 
extending to Persia. Griffith records it from Afghanistan, and Mr. J. h! 
Lace informs the writer that large quaniities of the flowers are annually 
brought to Quetta from Kandahar for ornamental purposes. The flowers 
are gathered when in bud, and expand after being placed in water. This 
species, Dr. Watt informs the writer, is abundant on some of the hillsides 
below Simla where it flowers in November to February'according to alti- 
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has all the appearance of being wild. Dr. Royle mentions 
I f ^Ppsrently wild situations, which after enquiry 

habitations and deserted gardens. 

Medicine—The root possesses emetic properties. It is also absorbent. 
As a perfume it is used to relieve headache. 

FECIAL Opinions. § ** Imported into Bombay, dried and sliced, com- 
monly.sold m the bazdr as a substitute for bitter hermodactyls *' iW. Dy 

mock, Bombay), It is poisonous" {Surgeon-Uajor D. R, 

Thomson, M.D., C.I.E., Madras). ^ 6 J 

(G. Wait.) 

„ NARCOTICS. 

Narcotics and Drugs. 

H iSTORY.— This term is applied medically to substances which are either 
jinodyne in their action (that is, relieve pain) or soporific, (produce sleep). 
The word narcotic is derived from rapKuiTiKos, benumbing, or from rdpurf, 
numbness or torpor. Soporifics generally act also as anodynes, and 
various anodynes are antispasmodic. The list here given includes, how¬ 
ever, not only all the narcotics proper, such as Opium, Indian-Hemp, &c., 
but also those of less pronounced properties such as Hops, Tea, Tobacco, 
&c. It has thus more a popular than a strictly therapeutic character. In 
fact, the term narcotics is here employed in its Indian fiscal acceptation as 
.synonymous with the equally general term “ Drugs." The enumeration 
below has thus been made to embrace mild stimulating preparations, 
adjuncts to fermentation, flavouring ingredients to beverages, and poisons, 
—substances which perhaps could scarcely be relegated to a position more 
likely to prove convenient to the enquirer after such information than the 
present. 

The following tabular statement exhibits some of the more striking 
statistical recorcis of the trade in narcotics. While it would (to arrive at 
a conception of the total trade) be incorrect to add together the value of 
the imports and exports from and to foreign countries, to those from and 
to the provinces of India coastwise, or to those carried by internal routes, 
still these are to a large extent independent transactions and afford employ¬ 
ment to separate agencies. But, even were such an addition made, the 

’ bal ■ ■ ’ - --- 

Is a 

___ .w.- by rail is towards the seaports...... __ 

the foreign exports, while theintra- and inter-provincial adjustmentsouyp' 
ply and demand, as represented by coastwise trade and by a minor portion 
of road, rail, and river traffic, does not probably exceed ^‘^,000,000. The 
production and consumption of Hemp, Opium, Spirits, and other excisable 
narcotics is to a large extent local, and regulated to meet but not exceed 
indigenous demands, so that with the exception of specially selected and 
registered tracts, which are concerned in the production of Ganja and 
Opium, for external markets, very little of the local traffic in such narcotics 
as Alcohol and Hemp (Bhang) would appear in trade returns. 

Trade.—From the table given on the next page it will be seen that last 
year the railways (mainly) carried close on 20,000,000 worth of narcotics, 
that the total value of the foreign transactions by sea and across the lan^o 
frontier very considerably exceeded that amount. The coastwise traffic 
was less important, being only valued at about £2,000,000. But in these 
statements of pounds sterling the conventional rupee of two shillings has be^ 
accepted ; doubtless the error thereby involved is more than compensated 
for by defects in road and river returns and by the intentional omission 
from the table of all unimportant narcotics. 
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from the fact that in addition to her own produce India imports about 
^0,400,000 pounds of the nut from Ceylon, the Straits Settlements, and 
Sumatra. The exports are under 50o,ooolb, which to Eastern countries 
frequented by Inaians, such as Zanzibar, Mauritius, Aden, China, See. 
Bombay is the chief centre of the export trade. It has long been known 
in the ^st that the fresh nuts have intoxicating properties and produce 
giddiness, and that the nuts from certain trees possess these properties to 
an unusual extent, and even retain them when dry, the produce of such 
trees being known as Marjari supari or intoxicating betel-nut. Ordinary 
betel-nuts have undoubtedly a stimulant and exhilarant effect upon the 
system, and are supposed to be aphrodisiacal. Marjari supari are pro¬ 
duced by a small number of trees in most betel plantations. These trees 
cannot be distin^ished from the others until they bear fruit, so that not 
unfrequently accidents happen, from the nuts becoming mixed with the 
produce of the plantation before their presence has been detected. The 
intoxicating properties of the betel-nut are greatly diminished by heat, 
and consequently many people only use the red nuts of commerce, which 
have undergone a process of cooking. The only account of the Marjari 
supari in European works appears to be that of Rumphius, which agrees 
in every respect with the particulars related by betel farmers in the 
neighbourhocJd of Bombay. He says:—‘Many of the fresh nuts have 
the property of intoxicating and making giddy those who eat them, affect¬ 
ing them much as tobacco does those who are not used to it. Some of 
the old nuts also cause, in those not addicted to their use, great oppres¬ 
sion on the chest and a sense of strangulation. These are called Pinanga^ 
Mabok, * intoxicating pinanga,* and are chiefly produced by the black 
variety of arflCa, which some consider a distinct species. Intoxicating nuts 
may be known by the central portion being of a red colour when cut open. 
I have already observed that 1 do not consider this black areca to be a 
distinct species, but a variety of the two species described by me, and 
found here and there amongst other trees—although some trees certainly 
occur, all the nuts of which are intoxicating, especially among those belong¬ 
ing to this third variety.* Rumphius adds that when these nuts have 
been eaten by mistake, either lime-juice or acid pickles are the best reme¬ 
dies. The above facts seem to indicate the return of a few plants to an 
original wild form now extinct, especially as the unripe nuts of the best 
trees produce similar effects in a less degree. The betel-nut, in Sanskrit 
guvaka, pu^a, and kramuka, in the vernaculars supari, when wrapped in 
the leaves of the piper-betel or pan, along with lime and spices forms the 
bira or vira, which is so much used by the natives of all parts of India, 
and is commonly presented by one to another in token of crvility or affec¬ 
tion. It is also given in confirmation of a pledge, promise, or betrothal, 
and among the Rajpoots is sometimes exchanged as a challenge : thus 
the expression bira uthana signifies ‘ to take up the gauntlet,* or take 
upon oneself any enterprise ; bira dalna, * to propose a premium * for the 
performance of a task : the phrase originated in a custom that prevailed 
of throwing a bira into the midst of an assembly, in token of an invitation 
to underUke some difficult affair, for instance, in the first story of the 
VetalapanchavxnshaU,W\^ king, when he sends the courtesan to seduce 
the penitent who was suspended from a tree nourishing himself with smoke 
gives hcrabtra. Bira dena signifies ‘to dismiss* either in a courteous 
sense or otherwi^. A b%ra is sometimes the cover of a bribe, and a bira 
of seven leaves {sat pan ka bird) is sent by the father of the bride to the 
bridegroom as a sign of betrothal. At marriages the bride or bridegroom 

between the teeth, for the other party 
to partake of by biting off the projecting half; one of the tricks p^yed 
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^ such occasions is to conceal a small piece of stick in this viri, so that 
biting it in two is not an easy matter. The nut is also a constant 
ottering to the gods at Hindu templest and on grand occasions the bita 
IS covered with gold or silver leaf. 

* According to the Hitopadesa the betel-leaf so constantly used with 
the nut has thirteen properties : it is sour, bitter, heating, sweet, salt, 
astringent; it expels flatulence (vataghna), phlegm {kapkanasana), worms 
(krtmthai ^); it removes bad odours, beautifles the mouth, and excites 
d^ire. Betel-nuts and leaves were known to the Greeks, the former as 
Hestiatoris or * the convivial nut,* which appears to be a rendering of the 
Sanskrit names in Greek : the latter was doubtless the Malabatnron or 
' Indian leaf,’ sometimes called simply <^uAAoi/ {pan), and sold in rolls 
in a dried state. Dioscorides speaks of their being threaded on strings 
to dry,—a practice still common in Bombay among the Indian traders, 
who send the leaves to their friends in Arabia, Persia, and elsewhere. 

The passage in Dioscorides ei/ ruj jw-sAav/^ei'v re oi 9 pava‘Tov tea) 6\t/t>^r}pov 
is probably corrupt, and should be as suggested by M. Vergilius ev r» 

/xaAa/fi^eiv re a$pav<rTov Kce) oXoKXyipov, a reading which he found in 
one manuscript. As regards the fabulous growth of Malabathron re¬ 
corded by Dioscorides, it was probably the tale of some traveller who had 
seen the practice of burning tne jungle after the monsoon on the west 
coast Of India. That Malabathron was not a cinnamon leaf is, I think, 

f iroved by Dioscorides in his chapter on Cassia, describing its leaves as 
ike those of the pepper plant. Until very recently the betel-nut 
considered by European medical writers to be simply astringent, and the 
intoxicating properties of the bira were supposed to be due to the spices 
and leaf; but the rapid progress of organic chemistry and physiology 
during the last few years has led to the discovery of intoxicating proper¬ 
ties in the nut, while Dr. Kleinstuck has shown that the essential oils ot 
betel leaves are of much use in catarrhal affections, inflammations of the 
throat, larynx, and bronchi, exerting an antiseptic action; and* has also 
used them with advantage in diphtheria. The juice of four fresh 
diluted may be given as a dose wnen the oils are not readily obtainable. 

” In 1886, Herr E. Bombelon announced that the betei-nut container 
a liquid volatile alkaloid, but did not describe its composition and pr^ 
perties. As it seemed probable that the physiologically active ' 
tuent was to be looked for in this alkaloid, Herr Jahns was induced 
investigate the subject more closely, and has reported the resulte rwen 
to the Berlin Chemical Society. He found in the nut three -j 

Arecoline C® H*» NO* j Arecaine C? H“ NO* + H*0 ; and a third alk^^ 
which could not be closely examined, as the quantity obtained was y 

small. ^ • • I— /\( 

“ Of these alkaloids arecoline is undoubtedly the active 
betel-nut. It was found that full-grown rabbits died within a few ^ 

after the subcutaneous injection of twenty-five to five milligrams o 
hydrobromide and hydrochloride; cats succumbed 
ten to twenty milligrams. The most dangerous action of arecoline 
sists in the slowing of the heart's action by small doses, or even 
stoppage, just as takes place with muscarine. SimultanTOUsIy witn 
heart’s action the respiration is also affected, causing a 
cation ; and purging may take place when it is given in •_£ ^ 

a strong contraction of the pupil of the eye was observed. Atrop 
found to counteract the poisonous effects of the alkaloid, so ^ 
addition of a seed or two of dhatura to the w^^^as sometimes^c 
in India, is really antidotal. It was also found during the experim 
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on animals that the organism may become gradually tolerant to the 
TOison of the' areca-nut, as in the case of smoking and chewing tobacco.” 
See Vol. I., 298-301. 

8. Balanites Rozburghiit Planch,; Simarubb/b. 

The bark yields a juice used as a fish poison. See Vol. I., 363, also 

Vol. HI., 366. 

9« Bassia latifolia, Roxb,: Sapotacb.£. 

Mahua or Mohwa. 

The spirit resulting from the tennentation |of the flowers is largely 
consumed by the natives inhabiting the area of country occupied by this 
tree. Mahua is, in fact, one of the chief sources of alcohol throughout 
the table-land of the central and souUiern portions of India. In official 
correspondence on this subject local authorities have urged the facility 
which exists for illicit distillation and the practical inability of the exist¬ 
ing police force to check such a trade over the sparsely populat^ wild 
hilly tracts where the tree grows. The Chief Commissioner of the Central 
Provinces alluding to this subject wrote “ This tree occurs abundantly 
all over these provinces and the process by which spirit is distilled from 
the Mahua flower in the wilder parts of the country is of the simplest 
character—a couple of earthen pots and a piece of hollow bamboo, to form 
a tube, constituting the distiller^s apparatus. There is not a district in 
some portion of which spirit cannot, under these circumstances, be distilled 
illicitly without much fear of detection, and experience has proved most 
convincingly that unless the inherited taste of these people for this stimu¬ 
lant is satisfied by the establishment of shops within their reach, where 
they can buy taxed spirit, they will resort to illicit distillation, and render 
themselves liable to Ine penalties of the criminal law.” 

Some few years ago a considerable trade was done in exporting Mahua 
flowers, chiefly to France, but recent legislation which prohibits the import, 
has extinguish^ the traffic. Mahua flowers have, therefore, been shown in 
the table given at page 319, not because of the present value of the export 
traffic, but because of the immense importance of the flowers, in the inter¬ 
nal traffic, in spirits and spirituous materials. For further information see 
Vol. 1 ., 409. 

xo. B. longifolia, Willd. 

Mahua op South India. 

A spirit is also prepared from the flowers of this species. See Vol. I., 
416. 

IX. Bhang, the least injurious form of Cannabis sativa (which see). 

xa. Bojah, a kind of beer made from millets. See Eleusine (Vol. HI., 241) 
and Sorghum (Vol. VI). 

13. Boimssos flabelliformia, / Palhjg. 

Palmyra Palm. 

The toddy prepared from the fermented juice, or rnr, is largely con¬ 
sumed. The distillation of the toddy yields palm wine or arak* See Vol. 
I., 497. 

14. Calotropis gigantea, /?. Br,; Asclepiadacp.je. 

An intoxicating liquor called Bar is said to be prepared from this 
plant by the tribes of the Western Ghats. See further in Vol. II., 47. 

15. Camellia theifera, Griff,, Ternstrcemiace.®. 

Tea. 

See the article CamellU, Vol. II., 73-85, also Tea, Vol. VI. 
x6. Canavalia ensiformis, Z)C., and var. virosa (the wild form); Leou- 

MlNOS^, 
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Birdwood says:—“This is a common narcotic in the Konkan. The 

pc^s are shred with French beans, boiled and eaten, when intoxication 
follows.” See Vol. I!., 97. 

17. Cannabis sativa, Linn, s Urticace^, 

Indian hemp. 

Charasy Bhang, Majun or A/ayww, see Vol. II., 109-110, 113-118. 
following brief account appeared in the Colonial and Indian 
E.xhibition Catalogue and may be here reproduced, since in some respects 

^J^pjifies the facts already given in this work:— 

“ Hemp is in India almost exclusively cultivated on account of its nar¬ 
cotic property. There are three distinct forms of the drug, vie., ganjd, 

charas, and bhang. These are used in the various provinces of India as 
follows :— 

“(a) In Eastern Bengal the plant is cultivated for the agglutinated 
female flower-tops known as ganjd. This is sold in two forms—round and 
flat—and the drug is always smoked, a small quantity being mixed with 
tobacco. In 1883-84 2,493 acres were under This gave employ¬ 

ment to 1,972 persons and yielded 8,982 maunds. The cultivation, manu¬ 
facture, and sale is regulated by law. Permission is granted on license, 
and the produce is compulsorily placed in Government stores. There are 
two charges made by Government—a license to trade and sale, and a 
direct duty per maund on actual amounts removed from store. During the 
year 1883-84 the Bengal Government realised a net revenue of Ri9>73i7i3r 
being a charge of R335 a maund on amount consumed. The consumer 
paid from R16 to R20 a seer, or R640 to R800 a maund {e.g., £6^ to £80 
for 84fb). 

“(6) In the North-West Provinces the cultivation oi ganjd is pro¬ 
hibited, but bhane or the young leaves and twigs are largely collated 
from the semi-wild plant. These are made into a greenish intoxicant 
jiquor known as hashish. The supply of ganjd consumed in these prov¬ 
inces is imported from the Central Provinces, Bombay, and Bengal. 
Including the consumption in 1883-84 amounted to 6,690 maunds, 

which gave a total revenue of R5,53,356. There is no direct duty levied 
on amount consumed, and the revenue is raised entirely by farming the 
retail shops. The Government obtained in this way only RSi-ii per 
maund, while in some parts at least of these provinces the drug was re¬ 
tailed at the same price as in Bengal. 

” {c) In the Panj4b ganjd is very little used, but the consumption of 
hill-grown bhang is very extensive. From Kashmir, Ladak, and Afghan- 


nower-tops between the hands or by causing men to run violently tnrougn 
the fields. The r^sin or charas adheres to their naked bodies and is 
scraped off. It is commonly reported that from Nepil a fine 
this substance, known as moniea, is obtained. Dr. Qimlette, Residency 
Sureeon, Nepal, reports, however, that as far as Katmandu and its 
nei^bourhood is concerned the name momea is unknown except as 


rubbing the flower-tops between the hands. A small amount of 
is produced in Sind by causing men clad in skins to run through the fields. 
The chief supply oi’charas comes to India, however, from across the 
Panjdb frontier, and is conveyed under a permit system (but free of duty; 
nearly all over India. On reaching the frontier of Bengal it h^, however, 
to pay the heavy import duty of R8 a seer. About 600 maunds of charas 
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very nearly the number of consumers. The utmost that a man could 
smoke of ganja per annum has been estimated at one and a half seers.” 

In a long and detailed note on Excise Administration {published in the 
Supplement to the Gazette cf India, March ist, i8go), the GrtJvernment of 
India traces the Bengal trade in ganjd from 1868-69 to 1887-88. The 
mam facts there shown may be briefly summarised At the commence¬ 
ment of the period there were 4,073 shops licensed for the sale of the drug, 
at the close of the period 2,949. The revenue realised was in 1868-69 
Ro> 95 >^ 4 ^» if' 1887-88 R22,44,97o. The amount consumed declined from 
89442 maunds to 6,550 maunds, while the incidence of taxation per seer 
increased from Rj 6 to R8-5. The report concludes " Notwithstanding 
the large increase of population which must have taken place between 1868- 
69 and 1887*^8, the number of shops for sale of ganja has decreased by 
more than 27 pt*r cent., and the consumption by more than 22 per cent., 
while simultaneously the revenue has increased by more than 150 per cent. 

and the incidence of taxation per seer has increased by more than 226 per 
cent.” j r 

t8. Caryota urens, Linn,; Palm.®. 

A toddy is prepared from the fermented sap. See Vol. li., 208. 

19. Chandu. 

Opium or kafa boiled down, distilled and prepared in the Chinese 
fashion. 

20. Ch&ras. 

A peculiar form of the resinous narcotic of Cannabis sativa. It is 
chiefly imported into India across the Panj^b frontier. See Cannabis 
Mtiva. Charas-smoking is described by Honigberger (Thirty-five years 
in the East, pp. 152—156). 

21. Cissampelos Pareira, Linn,; Menispbrmacb®. 

An ardent spirit is said to be distilled from the root of this plant in 
Garhwal. See Vol. II., 327. 

22. Cleistanthus collinus, / Euphorbiace®. 

In Chutia Nagpur the fruit and bark of this tree are used as a fish 
poison. See l-ebidieropsis orbicularis, Muell ; Vol, IV., 6t6. 

23. Clerodendron serratum, Spreng* ; Verbknace®. See Vol. 11 ., 375* 

24. Cocos nucifera, Linn. ; Palm®. 

Cocoa-nut Palm. 

I'he toddy and the fermented juice afe largely consumed; as also the 
spirit distilled from the latter. See Vol. II., 454 - 455 * 

25. CofTea arabica, Rubiace®. 

Coffee. 

The reader should consult the article in Vol. II., 460-491. 

26. Datura fastuosa, Linn. ; and other species; Solanace®. 

Datura. See Vol. III., 29-43. 

27. Eleusine Coracana, Garin.; Graminb®. . 

Marud, or rdgi —A beer and spirit is made from this millet which is 

known as do/aA. See Vol. III., 241. 

28. Erythroxylon Coca, Lamk .; Line®. 

Coca. See Vol. III., 270-277. 

29. Eugenia Jambolana, Lamk .; Myrtacb®. 

Jaman. 

A spirit is distilled from the juice of the ripe fruit, and in Goa a wine 
is also prepared from the same. See Vol. II., 286. 
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30. Euphorbia TirucaiU, Linn.; Euphorbiace^. 

The milk is used to poison fish. See Vol. III., 3^2, also 3^* 

$1. Fish Poisons. See Vol. III., 366. 

Mr. Hooper has kindly furnished the Editor with an extract from the 
Dvuggists* Bulletin fot November iSgOf in which he published an account 
of the chief Fish Poisons used in India. One of the best known .poisons 
of this nature, says Mr. Hooper, is Cocculus iadicus (No. 6 of above list). 

The berries are made into a paste with boiled rice, and very small pieces 
of the mass are sufficient to make fish, birds, and small animals insensible. 

The poisonous principle of these berries has been ascertained to be picro- 
toxine. In Jamaica the bark of Piscidia Erythrina is employed for 
poisoning fish: the bark is macerated with the residue of r^m distillation, 
placed in a basket and dragged up and down the river till the fish are 
intoxicated. The active principle is similar to picroioxine. In the South 
Sea islands quite a different drug is used for this purpose, viz,, Lepi- 
dium piscidium, a kind of cress which possesses an extremely puilgent 
taste. The effects of this drug are to cause the fish to float on the surface 
of the water in a helpless state of insensibility. But besides Cocculus in- 
dicus ai.eady mentioned, there are other fruits, barks, and roots, Mr. 

Hooper tells us, that are employed in India as fish-poisons. The seeds and 
bark of Mundalea suberosa are so used in Southern and Western India. 

The bark of Walsara piscidia also acts effectually. 

Randia dumetorum IS an old-fashioned fish-poison which is used from the 
Himdlavan Tarai southwards. For this purpose the pulp from the inside 
of the fruit is utilized. Crotalaria paniculata has recently been brought to 
light as a fish-poison used in Tanjore. So also the fruits of Diospyros 
montana have been stated to be employed for that purpose in Travancore. 

Mr. Hooper adds, however, that he is disposed to think there must have 
been some mistake, as no poisonous principle could be detected in them. 

The seeds of the Barring^onias, Mr. Hooper informs us, are used in South 
India for killing fish, as also the following the bark of Flueggea Leu- 
copyrus ; the bark of Securingea obovata; the bark of Berberis aristata ; 
the fruit-pulp of Gynocardia odorata ; the root of Millettia pachycarpa; 
the leaves of Macarauga, various species; and the flower-heads of 
Spilanthus Acmell. 

It may be added that the peculiar principle Saponin is contained in 
several of the above drugs though their special use has been discovered in 
remote parts of the globe and they belong to widely different natural 
orders of the Vegetable Kingdom, Fish captured through the effects of 
that poison would not be unwholesome as human food. 

32. Flueggea microcarpa, 5 /.; Eufhorbiace.®. 

Syn. —Phyllanthus virosus, Roxb. 

Included in O’Shaughnessy’s list of narcotics. The bark is said to in¬ 
toxicate fish. 

33.. Ganja. 

The chief narcotic of Cannabis sativa (which see) ; chiefly prepared 
in Bengal, the Central Provinces, and Bombay. It is smoked like opium. 

34. Grewia asiatica, Linn. : TiLiACEif^. 

Phalsa. 

The fermented juice of the fruit is drunk as a beverage. See Vol. IV., 

178. 

35. Hashish. 

A green narcotic beverage prepared from bhang. See Cannabis sativa. 

36* Hordeum vulgare, Linn. : GRAMiN'E>ii. 

Barley. 


FISH 

POISONS. 
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This grain is largely employed in the preparation of beer and spirits. 

See Malt Liquors, ^ol.V., 5 2 g . ^ 

37. Hamulus Lupulns, Linn.: tJRTiCACEJB. 


40. 


41, 

42 


Hamulus Lupulns, Linn.: 

Hops. 

Contains a narcotic and also a tonic principle which g^ve to beer its 
peculiar odour and flavour. See Hamulus, Vol. IV., 302; also Malt Liqnon, 
Vol. V., 130. 

38. Hydnocarpus venenata, 0 /srtn. also H. Wig^htiana, Bl.: Bixinka. 

'1 his fruit acts as a narcotic poison, and is used to intoxicate flsh. Sec 

Vol, III,, 366, also Vol. IV,, 308. 

39. Hyoscyamus nig^, Linn. / Solahacbjb. 

Henbane. 

Sedative, anodyne, and antlspasmodic. See Vol, IV., 3r9. 

Ilex parag^yensis, 57 . Helairc : Ilicinsa. 

Mate or Paraguay Tea. 

See Vol. IV., 328, 

Kapha or Kafa; see Madak. 

Lactuca Scariola, Linn., var, saliva, Linn, : Composite. 

Lettuce. 

The inspissated juice, known -as lactucarmin, acts as a sedative, and 
has been recommended as a substitute for opium. See Vol. IV, i79» 

43. Lasiosi^hon e^cephalus, Dent.: THrMELACB.fi. 

Syn»"“L. sPBciotus, 

Leaves and bark are poisonous and are used to kill fish. See Vol, 
HI., 366, also Vol. IV., 589. 

44. Lebidieropsis orbicularis, MulUArg.: see Cleistantbns collinns, Btnih, 

45. Ligustrum Roxburghii, Clarke ; OLEACEfi. 

In South India the bark of this tree is put into the tod^ of Caryota 
urens {birlymdr) to accelerate fermentation. See Vol. I.V., 646. 

46. Lolium temirieatum, Linn, ; GRAMiNEfi. 

Darnel. 

The grain of this grass has from very early times been regarded as an 
acro-narcotic poison. Recent experiments tend to show that this is due 
to the grains becoming ergotized, and that healthy darnel seed is innocuous. 
See Vol. V., 90. 

47. Loranthus long^iflorus, Derr., var. falcata, LoRANTHACEfi. 

Bark of wood used in Kinara instead of betehnut. See Vol, V., 92. 

Madak. 

A narcotic preparation made by boiling down and inspissating fhe ji 
opium or kaphd. Kapha or kafa is the juice of opium collects 
^s. It is largely smuggled. See Papaver somnifemm (Vol. VI.) 

. Majuu or Majum. o w- 

A sweetmeat rendered narcotic by the addition of Bhang. See CanMDis 
satlva.. Honigberger says this sweetmeat in his time was largely used in 
'I'urkey, Arabia, India, and Egypt. 

50;' Malt or Fermented Liquors. 

Beer, Alb, Cider and the Indian sauivALENTs. 

The reader should consult the article Malt Liquors (Vol, V., 
as also the remarks in this enumeration regarding Eleusine, Hordet^ 
Oryza, Sorghum, &c. The following table and comments on the dcct 
trade of India is taken from the Memorandum on Excise Administratio 
{Published in the Gaeeite, March ist, 1890)1 it may be read amplihw- 
tion of the article on Malt Liquors more especially of the table at pag 

140;— 
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The Memorandum commenting on these figures states:—**These 
figures do not bear out the assertion that the increased consumption 
of beer Ms Native and not English/ The consumption of beer by 
the British troops in India has increased. This is not necessarily 
inconsistent with Mr. Oaina’s assertion that the British soldier is more 
temperate than formerly, as the quantity of beer supplied to the British 
soldier by the canteens only represents a portion of the total consumption 
of liquor by the army, and there has been an increase in the number of the 
troops from 60,000 to 70,000, dating from 1885; there has also been a 
marked decrease In the consumption of spirits by British soldiers. Natives 
of India as a rule do not drink beer made after the European method, 
but there is a considerable and increasing European and Eurasian popula¬ 
tion in India, and increase in the consumption of beer by the general 
population is almost entirely confined to these classes” {^Memorandum on 
Excise Administration). 

51. Meconopsis aculeata, Royle ; Papavrracea. 

The roots are reputed to be exceedingly T\arcoi\c( 0 *Shaughnessy), See 
Vol. V., 197. 


52. Melodinus monogynus, Roxb. ; Apocynace^, 

Syn.— Nerium piscidium, Roxb. 

The leaves, wood, and root contain a narcotic poison. See Roxburgh 
FI. Ind.f 244t regarding its action as a fish poison. See also Vol. V., 226. 

53. Momea or Mumai, see Cannabis saliva. 

54. Mundulea suberosa* Benth. ; Leguminos^. 

The leaves are used as a fish-poison. See Vol, Ilf., also Vol. 

V.. 288. 

55. Nerium odorum, Soland.; APOCYNACEiE. 

The root, bark, and leaves conUin a powerful narcotic poison. See 


p, 348. . 

56. Nicotiana Tabacum, Linn., and rustica, Linn,: Solanace^. 

Tobacco. 

See Vol. V., pp. 341 to 428. 

57. Osyris arborea, IVn//. / Santalack^. 

The Himalayan substitute for Tea. 


8. Oryza sativa, Linn. ; Gramine^e. 

It is perhaps unnecessary to refer in any detail to the fact 
me of the chief grains employed in India in the preparation of Mai or 
i-ermented Liquors {Pnchv>ai) (see Vol. V., 124-140) or .n the .dist.Ma- 
ion of spirit^ (See p. 3.^2 ) I" addition to the passages of th.s 
ust cited, the reader should, however, also consult the article Oiyza 
»tiva. The following quotation will exemplify the ease with which both 
i sort of beer and a spirituous liquor may be prepared, 
onvey some tangible iSea of the importance of rice as one of the Indian 

°”‘‘'Th/preparation of rice beer presents no more difficulty than the infu- 
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Pachvjai is manufactured so simply that the process is only a little IRICE-SPIRITS 
-.1, ... .1 and BEER 


more complicated than the preparation of rice for ordinary meal’s or the 
brewing of a pot of tea.” ** It should be noted that the rice-beer is some¬ 
times made to undergo a further process of distillation, and the distillate 
IS called bhaiika. It is almost as cheaply and simply made as the rice, 
beer itseff ; take two earthen-ware pots ; in one of them put the rice-beer, 
and on the top of it stand the other pot, first knocking a hole in the bottom 
of It. Stand a saucer on the bottom of the higher pot, and stop the 
mouth of this pot, with a vessel made in the shape of an inverted cone 
and filled with cold water. Now set the whole thing on a fire. The 
fumes rise, through the hole, into the upper jar, are condensed against the 
cold inverted cone, and drop into the saucer in the form of spirits. ” “ If 

people want to obtain spirits, they can do so either by getting smuggled 
spirit from bjUg or by brewing and distilling for themselves bv 
methods with which they are quite familiar, and which are very cheapl'y 
and easily available” {Extract from a Memorandum by the Chief Com- 

mtssioner of Assam), For further particulars consult the paragraph be¬ 
low on Spirits. ret' 

59. Pachwai, a kind of beer made from rice; see Oryza sativa above. 

60. Papaver somniferun], Linn, ; PapaveracejE. 

Opium. 

See Vol. VI. 

61. Pcganum Harmala, Linn, ; Rutace^. 

Recommended as a substitute for opium. See Vol, VI. 

ба. Phoenix sylvestris, Roxh. ; Palm^, 

Wild Date-palm. 

The sap is fermented into toddy. See Vol. VI. 

63. Picrasma quassioides, Benn. ; Simarube^. 

Indian Quassia. 

Bark used like the officinal quassia to kill insects. See Vol. VI, 

64. Piper Betle, Linn. ; Piperacks. 

Are?a^nur''serv“ stimulant when chewed, together with limeand 

65. Pistacia inte^mma, J. L. Stewart; Anacardiace>e. 

According to O Shaughnessy Pharm.,,84) the leaves and seed, 

of this plant are narcotic. See Vol. Vl., Pt. I. ‘t^ves ana seeds 

бб. Prunus Amygdalus, BaiU.; Rosacb’je. 

Almond. 

The kernels of this and of the apricot (P. armeniaca), also the Icavpq 

Cherry (P. Padus); the Himalayan Cherly (P 
leaves, flowers, and kernels of the peach (P. ner^'ca/ 
mntam varying quantities of prussic or hydrocyanic acid, ice Vol! 

67. Rhododendron arboreum, .Swi. ; Ericace^. 

1 he leaves and flowers of this and other Himalayan species contain o 

narcotic poison which proves fatal to sheep and goat^ Ththonerof hV 
visiting Rhododendrons is also often poisonous. See Vol. VI Pt^ l ^ 

68. Ruellia suffruticosa, Roxb.; Acanthace^. 

See Vol. II., 259, also Vol. VI., Pt. I, 

69. Saccharum officinarum, Linn.; Gramine^. 

1 ne spirit known as rum is obtained chieflv hv tUt, r , 

uncrystallisable portion of the expressed juice of this plant 
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70. Sapium indicum, Willd,; EuprorbiacejB. 

The juice acts as a narcotic poison, and the seeds are used for intoxi* 
eating fish. 

71. Solaoum nigrum, Linn. : Solakacb^. 

Employed as a narcotic by the hakims. Contains solanint united 
with malic acid. The fruits are very dangerous, and act in the same 
manner as those of belladonna. The extract of the whole plant acts like 
lactucarium {O*Shaughnessy)* 

7a. Sorghum vulgare, Pets,; Graminbje. 
lowAR. 

In Poona a native beer, called hoja^ is brewed from jowdn grain 
malted, and bhang is added as a substitute for hops (Dais. & Gibs.}, See 
Elensine Coracana, Gcerin, (Vol. III., 241), and Sorghum (Vol. VI.). 

73. Spirits or Alcohol. 

Space cannot be afforded here to deal with this subject in detail, and the 
reader is. therefore, referred to Spirits in Vol. VI., and the article Alcohol, 
Vol. 1 ., 161-162, where fuller particulars will be found. It may be explain¬ 
ed that any study of the traffic in spirits must be referred to at least two main 
headings, vjs., locally prepared spirits and imported spirits. The former 
is distilled from many substances, but chiefly from the following Bassia 
latifolia flowers, mahua ; Borassus flabelliformis, ^ar< juice; Caryota urens, 
toddy; Cocos nucifera, toddy; Eleusine Coracaaa, marua^ millet; Hordium 
vulgare, barley; Oryza sativa, rice; Phffioix sylvestris, date-palm toddy; 
Sacchanun officiuarum, sugar-cane, rum; and Sorghum vulgare, jotsdr, 
millet. For details of the various methc^s of distillation from these pro¬ 
ducts, the reader is referred to the remarks in their respective places in 
this review of narcotics, as well as to their separate places in the various 
volumes of this work. The following passage may, however, be here given 
as exemplifying the ease with which alcoholic beverages can be, and 
doubtless are, prepared outside the limits of excise control: — 

Extract from a Minute forwarded by the Government of Bombay, 

to the Government cf India. 

“ When illicit markets for toddy were opened in all directions, and tap¬ 
pers were allowed to take or send their toddy to any shop or distillery 
pleased, the transport regulations broke down, and any one who wanted 
toddy for illicit distillation was able to carry it where he pleased on the 
plea that he was conveying it to some shop or distillery. How greatly the 
facilities for illicit distillation were thus increased will be understood when 
it is remembered that any pot of fermented toddy can be converted «nto a 
ready charged still, and that distillation can be set going anywhere within 
the space of less than five minutes. All the apparatus necessary, besid^ 
the pot of toddy, is an earthen saucer, and a little wet earth wherewith to 
close tightly the mouth of the pot and a small bowl to be placed floating on 
the surface of the toddy in the pot. If a pot of fermented toddy thus 
treated is set to boil, and the saucer closing its mouth is kept cool by pour, 
ing water on it, the spirit given off from the boiling toddv in the shape or 
steam is condensed on the underside of the saucer and drips from the »u. 
cer into the bowl floating on the toddy ready to receive it. Two or three 
bottles of strong spirit can thus be made in a couple of hours from an 
ordinary sized pot of toddy. Distillation of this kind can be earned on 
anywhere, in thehouses or in the fields, or in the jungles ; wood and water 
are plentiful in all these coast talukp. It was the custom of 
countryside to make toddy spirit 

were taken in hand in 1877-78* I" those days such stills w^e in almost 
daily use in every village and hamlet of the toddy-produemg tracts. 
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The following table gives a complete statement ol the liquor and drug 
traffic in Bengal—the largest and most densely populai^ province of 
India:— 

“ The number of shops for the sale of all kinds of liquor and drugs in 
Bengal is shown in the following table for each year since 1870:— 


SPIRITS* 


Year, 

[>ist;iled 

Liquor 

Drugs. 

Tari. 

Pachwaff. 

1870-71 


• 

• 

8,193 

>5,565 

21,670 

1.687 

1871.7a 

• • 

# 

4 

8»937 

16,615 

21,689 

>.815 

1872.73 

« • 

• 

• 

7*271 

17.119 

22,351 

1,844 

1873-74 

• • 

« 

• 

6,81a 

10,975 

22,873 

2,006 

1874-75 

• « 

• 

« 

6,152 

9,24c 

19,42^ 

1,863 

1875-76 

• ' • 

• 

1 

5*294 

7,424 

19,265 

1,661 

1876-77 

• • 

• 

• 1 

5»»83 

7,092 

18,844 

1,677 

1877-78 

• 

• 

1 

• 1 

5.267 

7,248 

> 9.077 

1.717 

1878.79 

• • 

• 

• 1 

6,751 

6,999 

19,048 

1.739 

1879-80 

4 4 

• 

1 

• 

6,878 

6,877 

2*,579 

2,066 

1880-81 

• 

• 

• 

7.369 

7,145 

25,563 

2,034 

1881-82 

4 • 

• 

• 

6,874 

6,796 

30,268 

2,135 

1882-83 

• • 

• 

t 

5.634 

6,499 

30,311 

2,159 

1883-84 

• m 

• 

• 

5.740 

6,513 

20,138 

2,259 

1884-85 

• 

• 

• 

5.50a 

6,291 

* 9.577 

2,168 

i885*.86 

• 

• 

4 

5,298 

6,005 

19,555 

2,162 

1886*87 

e • 

• 

4 

5 , 3 «o 

5,922 

19,471 

2,195 

1887-88 

• • 

• 

1 

4 1 

5 .H 2 

6,059 

1 9 , 05 1 

2,157 

1888-89 

• • 

• 

• 1 

4.539 

6,092 

18,467 

2,203 


It will ^ observed that since 1870-71 the number of shops for the sale 
of distilled liquor has been reduced by 3,654, or more than 44 per cent; 
the number of shops for the sale of drugs has been reduced by 9,473, or 
more than 60 per cent.; the number of shops for the sale of tari has been 
reduced by 3,203, or more than 10 per cent.; the number of shops for the 
sale of pachwaif or rice-beer, has been increased by 516, or more than 23 
per cent.’* {Supplement to the Gazette of India^ March ist^ iSgo,') 

The figures for the other provinces show a similar result, increased 
taxation and diminished facilities for obtaining alcoholic beverages and 
drugs. By tari is meant the fermented juice of the palms enumerated 
above, and by pachwai a kind of beer prepared from rice. 

The main facts regarding the traffic in imported spirituous liquors 
IS shown by the rernarks which may now be g^ven from the official 

report which has furnished the chief data for the account here cfiven of 
narcotics:— “ 


Importation of Spirits into British India by Sea from Foreign 

Countries. 


During 

Quantity. 

Amount of 
customs duty 
realised. 

1870- 71 , 

1871- 72 . 

1872- 73 * 
>873-74 * 
1874-75 * 

*44 

• • 4 

• • 4 

« # 4 

• • • 

• • 

4 « 

• » 

• 

• 4 

Gallons . 

461,323 

671,626 

723,609 

608,824 

674,987 

Rx, 

>84,309 

167,417 

184,068 

193,261 

215,240 


Rate of duty 
per gallon of 
London proof. 
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Importation of Spirits into British continued. 



During 


1875*^6 

1876- 77 

1877- 78 

1878- 79 

1879- ^ 
188^81 

1881- 82 

1882- 83 

1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 


Quantity. 


Gallons. 

704,874 

654*527 

737 , 7 M 

692.384 

814,334 

848.238 

842,739 

949,169 

894,420 

857,970 

936,984 

1,064.386 

1,084,487 

7 >9,367 


Amount of 
customs duty 
realised. 


Rate of duty 
par rallon of 
London proof. 


Rx. 

225,667 

255,128 

275,983 

286,847 

321,846 

307,905 

337,497 

353,624 

355,310 

344,993 

363,07s 

429,708 

463,935 

482,854 


u 


} 

) 

1 } 


Rx.»io rupees or the conventional pound sterling. 

** It will be seen that in i8 years the rate of duty has been increased by 
60 per cent., and that, nevertheless, the quantity consumed has increased 
by 142 per cent, and the revenue by 161 per cent. The fact that the rate 
of increase of revenue is not proportionate to the increase in quantity and 
in duty is an indication that the spirits now imported contain on an aver¬ 
age less alcohol per gallon than in former years. In quantity of pure al¬ 
cohol imported the increase is about 50 per cent. The increase of the 
Excise Revenue proper, i.e,, excluding the duty on imported wines, spirits, 
and beer, between 1870-71 and 1888-89, has been from Rx. 2,3744^5 
Rx. 4 » 705 » 346 , or an increase of 98 per cent., against one of i6i per cent, 
in the case of imported spirit. 

*‘The fibres we have just given show clearly that an increase in the 
revenue derived from excise, or even in the quantity of liquor consuni®^* 
does not necessarily indicate any relaxation of the restriction on the liquor 
trade. We have adopted what is admitted to be the most efficacious means 
of restricting the consumption of imported spirits by imposing a high duty 
and raising the rate from time to time. The imports nave, nevertheless, 
increased; and the increase has been greater, proportionately, than that of 


country which have made it possible for imported spirit - l 

some places With country spirit. If we are correct in this conclusion, 
cannot have been any stimulus of the sale of country spirit by reducing the 
, cost at which it may be procured. But apart from that, the point we wish 
to bring out is that the fact of an increase having taken place in a simiw 
branch of revenue where we have admittedly adopted the best possible 
means of restricting consumption Is sufficient to show that a mere incre^e 
in the Excise Revenue is not a ground for condemning our excise admini^ 
tration {Memorandum on Excise Administrafion published by 
Government of India in the Gaeette, March ist, i8go). 

74. Stiychnos Naz-yomica, Linn.: LooANiACEiB. 

Nux-Vomica. 

The bark and seeds contain strychnine and brucine. See Vol. VI. 

75. Tirf. . ... 

The juice of certain palms which is consumed as a ki.id of breroi^isiiii- 

ed in the preparation of spirits. SeeBorassns, Caryota, Cocos, Pbcennc, sc . 
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7<5. Theobroma Cacao, Linn, i Sterculiacejb. 

Chocolate. 

See Vol. VI., Pt. II. 

77. Tephrosia suberosa, /?C., see under Fish-poisons, Vol. III. 766 * aUo 

Mundulea suberosa, Benih. p. 288. * 

78. Viscum monoicuiD, Roxb, ; LoranthacEjE. 

Specimens Uken from Nux-Vomica trees in CutUck were found to 
contain strychnine and brucine (O*Shaughnessv^ Beng. Dispens., 375). 

79. Vitis vinifera, Linn. ; Ahpblideje. 

The Gape and Wine, Brandy, &c. See Vol. VI., Pt. II. 

80. Walsurapiscidia, ^6.,* Mbliaceje. 

The bark is used in the Circars for poisoning fish. See Vol. VI., Pt, II, 

81. ^Withania somnifem. Dun. ; Solanace;e. 

The leaves and steins are supposed to be narcotic and diuretic, and 
S^ Voh V L, Pt?be the Strychnos hypnoticus of Dioscorides. 

EXCISE SYSTEM IN AND REVENUE FROM NARCOTICS. 

This subjMt is perhaps referable to three main headings: Liauors 

Ganjd, &c. In the present brief sketch 

w Excise System it is unnecessai^ to do more than deal 

with the main f^tu^s of Excise as affecting Spirituous Liquors In- 

thearticle Papaverso^^erum 

and of Indian Hemp m the remarks above under Cannabis sativa also 
in Vol. II., 103-126. Ihis isolation of Opium and Indian lo 

the more n^es^ry ^nce the major portion of the Opium revenue is^not 

® r of opium which do appear in Excise are 

the duty and the license fees obtained from the right to sale and f?km fut 
amount consumed in India. * from the 

Government of India in its Memorandum on Excise Administra¬ 
tion (to which repeated reterence has been made) points out that thfr#* ar« 
numerous difficulties which prevent the adoption of a uniform system with 
indigenous Imuors, but that these difficult!^ do not exist^iS^ imnort^ 
beverages. The system that would be preferred, were uniformhv 

SEpItsglggfS 

t ^5 t1^^ IIt tfi ^ tilfarmer or 

whether an attc.p^t can be^TcUu^^-ad^ToTs^^ 
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which each gallon -of spirits shall pay a fixed duty. This may be done 
roughly and imperfectly by limiting'the capacity of the outstill and fixing 
a minimum rate of duty for the right to work the outstifl. If the outstill 
can only produce a certain number of gallons of spirit in the month and 
must pay a certain tax every month, we know that each gallon of spirit 
will bear, at least, a certain rate of duty and cannot be sold below a certain 
price,_ The practical difficulty in the way of securing this result Is the 
facility which the licensee possesses for distilling in a still other than that 
which has been licensed. This difficulty is in some ca^ insuperable* 
A perfect remedy lies in the establishment of a Central Distillery system, 
but unfortunately the practical experience of years, and the^ results of 
many experiments, have shown that it is impossible to maintain thiy 
system in all parts of India. 

‘ Under the Farming and Outstill systems the interest oi the monopolist 
is enlisted for the suppression of illicit distillation, and sources of informa¬ 
tion and means of detection are available to him which arc not acce^ible 
to officials. This is not the case under the ordinary Central Distillery 
system. Under that system it is to the interest of the distiller Iwth to 
distil illicitly outside the distillery and to smuggle liquor outof the dis¬ 
tillery without payment of duty. The shop-keeper and the subordinate 
officials share the profit. Thus it was proved in the co^irse of a judicial 
enquiry in the Gya District of Bengal that out of the irit made at cnc 
outlying distillery only one gallon out of three paid duty to Gwernmwt,' 
the duty on the second being retained by the preventive officer, wno 

allowed the distiller to take out every third gallon free 

^*The key to the numerous and ^complicated systems of ExciM wn n 
prevail in different parts of British India lies in the fact 
attempts to combine the monopoly and fixed duty systems with the o j 
of securing that every gallon of spirit shall bear a certain rate of au y 
places where it is not possible to work the fixed duty system in its simplest 
form ** {Supplement to the Gaeeite of India, March tsi, iBoo\ , _ ^ 
The Government of India in its Resolution on ‘he Memorandum w 
Excise Administration exhibits the reasons why a Central Distills syst^ 
has not been universally adopted. These arguments may be here sum- 

Where the quantity of liauor consumed is small, the cost of a 
central distillery, and of an establishment to guard it and to prevent outstii 

distillation, is prohibitive. ^ , ..._ 

2nd-lt is found impossible on the scale of pay which can heaven 

to obtain for those establishments men who are 

Srd-The means of communication are too defective, thus pro^bitmg 

the transport of liquor from central distilleries to remote and 

tions. Bi^ides, the less harmless beverages cannot 

climate and handling on being carried from one plare 

attempt, therefore, to enforce a central oreoared 

the people to use stronger alcoholic drinks instead of ^ 

beers or mild liquors which take the place verv^^reat The 

4th~The difficulty of preventing illicit distillation is ._« jn 

Government on this point remarks (taking Assam as rel 

nearly the whole of Assam we must be content with f 
strictlons on the sale of spirits, sale to the public bc*ng a ^an^dion 
cannot be altogether concealed, whife distillation may from 

without fear of detection.” The difficulty of prevenung Native S aUs f^ 
sending liquor into British territory is also very grtat, and illicit tran 

tions in this direction are of nutilling system 

Even in provinces such as Bengal where the Central Distilling 
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has for some time been in full operation, smuggling prevails to a large 
extent. T his is especially the case in districts where the mahua tree 
abounds, in thinly-peopled tracts or in centres inhabited by the lower 
classes. In cities it occurs but to a small extent, the excise administration 
bei!^ there able to control the traffic. 

The extent to which the Ctntral Distillery system has been enforced in 

the various provinces of India may be learned from the following para¬ 
graphs:— ^ ^ 

It was between i860 and 1864. that the Central Distillery system was 
S^^^rally introduced into Bengal and the Upper Provinces of India. 
n , ^*'®vihce of Bengal it was found necessary to abandon the 

Central Distillerv system in a few places very shortly after it was introduced. 
It was also found that the high uniform rate of duty could not be enforced 
in all places where the Central Distillery system was maintained. 1 he 
choice, therefore, lay between a low uniform rate of duty and a scale vary¬ 
ing from place to place. The latter alternative was adopted. The sub- 
sequent substitution on an extensive scale of the Outstill for the Central 
Distillery system after 1877 was not made without cause. The objections 
to the Central Distillery system were obvious, and it was hoped that certain 
advantages, such as the suppression of fraud, of illicit manufacture and 
juggling, and a consequent increase of revenue would be obtained 
1 hese advantages were actually secured, but the change was accompanied 
by the removal of the restriction on the capacity of outstills, and an 
incr^se of dnnking followed which has rendered it expedient to return to 
the Central Distillery system where practicable, and to impose various 
restrictions on the outstill system where it must be retained. 

^ A la A * A tracts had to be removed 

from the operation of the Central Distillery system, and though the uni¬ 
form rate has been retained, this has only been rendered possible by fixing 
the rate at a comparatively low ffgure, and increasing the numbers of 
shops so as to r^uce the temptation to illicit practices. 

*u the Central Distillery system has been introduced, and 

with two trifling exceptions, maintained throughout the Province, the rate 
of duty IS high, and it is practically uniform ; on the other hand, illicit dis- 
tillation and smuggling are more common than in any other Province 
and the "u^ber of shops for the sale of liquor has been increased, though 

fVu ®"®shop for the sale of liquors of all kinds to nearly 
13,000 of the population. ucari) 

Romhav" ^^cntral Distillery system was generally introduced in 

‘should be accompanied with 
the grant of monopolies and with a ‘minimum guarantee,* the amount 

Competition. The system of a ‘ minimum ’ 

be opeTto ohWHnn being altered, as it was found to 

pe open to objection in some respects. 

Distillery system began to be introduced in Madras 
It was accompanied with various condiiions and special prov si^s and 
has since been extended to nearly all the districts of the Pres^dencl having 
now devolved into a system which is almost the Central Dishllerv svsTem 
in Its simplest form and with a high rate of duty. The success o 7 the sv!r. 
tern adoD^d in Madras is, however, accompanied by a large numbcr^of 

shops'f Memora^dum on Excise ^ ^ 

nf 'ts Resolution on the information collected from all parts 

and intends to continue in these words :_ ^ J pursued 

“The practical measures which we propose to adopt in future in 
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furtherance of our declared policy comprise—(i) the abolition of the Farm¬ 
ing or Outstill systems in places where it is found practicable to do so; (2) 
the gradual introduction of the Central Distillery system in its least com¬ 
plex form ; (3) the imposition of as high a rate of duty on country liquor as 
It will bear, subject to the limitation that such duty shall not exceed the 
lax. levied on imported liquor; and (4) the restriction of the number of 
shops. Where the Outstill system is retained, we shall, as far as possible, 
enforce the limitation of the capacity of the still, and in some instances 
a minimum selling price. 

“ We do not anticipate that the carrying out of this policy in a rational 
manner and with reasonable regard to the circumstances of the country 
will lead to any loss of revenue. On the contrary, we believe it will be 
as successful from the financial as from every other point of view.’* 

The gross receipts for spirits, wines, malt liquors, opium, and drugs, 
&c., returned under the Excise Department and for the corresponding 
imported articles under Customs may be seen from the following table 
which gives the figures for the past five years : — 


1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 


Malt Liquor. Spirits. 


R 

6,609 

8,128 

10,712 

13,178 

15.205 


R 

3 . 44.993 

3.63.075 

4,29,708 

4.62.935 

4.82,854 


Customs puty. 

Wines and 
Liqueurs. 

R 

40,658 

46,961 

47.776 

51,678 

50,224 


Opium 

R 

286 

279 

428 

254 

305 


Total. 


R 

4.01,546 
4. > 8.443 
4,88,624 

S.28.045 

I,>4.019 


Excise. 


17 


Spirits. 

Drugs. 

Miscellane¬ 

ous. 

Opium. 

R 

R 

R 

R 

25,48.289 

3 . 88,5 

35.732 

8,44,654 

26,99,200 

3,92.444 

44,829 

8 , 44,>77 

28,37,880 

4 .' 8,037 

40,345 

8,63,073 

29,72,077 

4,34,725 

34,156 

8,77.377 


Total. 

R 

38,17,186 

39,80,^0 

41.59.335 

43.18.335 


Total revenue 
derived from 
customs duty 
and excise. 

R 

42.'8,732 
43.99. >03 
46,47.959 

48,46,380 


Details not available.' 

(J, F, Duihte.) 

NARDOSTACHYS, DC.; Gen. PI., II., i53- 
Nardostachys Jatamansi, DC.; FI. Br. Ind., 

Syn.-N. CRANDIPLOBA, DC.', PATBINIA JATAMANSI, Don) VALERIANA 

Jatamansi, Wall. ^ 

V®ni.— ^atamdnsi^ bdlu^char^ hdUchhat^ bdl^hir^ w NrP/'L ; 

Beno.; Bekh - kurphus , 

Jatamansi, pampe, paumpe, BhuiaN; Mast, ^ ^ 

kukiUi-t>ot, Kashmir : 7hata-fnnn$t, Dbc.} Falacharea.su-mb^y 


\ukil‘i“P 
yatamo. 
mdvashi 
Sans.: . 


Sans.; SumbuluH-hind, suftbulvmbe'Mnat.sunja^.^^^ 
Sunbuluttih, Pbrs. As is the case with Valerian, cats a j 
smell of the root of this plant, hfence it|is, sometimes, calKd ts 


the Deccan. 
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References. — Roxh., As, Res.t IV.y 433; Voigty Hort. Sub. Cal.y 43 st 
Stewart, Fb. PI., H8 ; Pharm. Ind,, 120 ; Ainslie, Mat. Ind., II367; 
O'Shaughnessy, Beng. Disbens., 403; Moodeen Sheriff, Supp. Pharm. 
Ind., 2 s 3; U, C. Dutt, Mat.' Med. Hind., iSo; Dymock, Mat. Med. 
YI. Ind., 417 419 f Fleming, Med. PI. and Drugs, As. Res., Vol. XI, 
l 83 ; Flick. hf. Hattb., Pharmacog., 3i2; V. S. Dispens., tsth Ed., 
1706 , S. Arjun, Bomb. Drugs, 72 ; Murray, PI. and ^ugs, Sind, iHo; 
Bidie, Cat. Raw Fr., Paris Exh., 32 ; Waring, Baear Med., 78 ; Year- 
Book Pharm., 1879,p. 2f4 ; Irvine, Mat. Med. Patna, if; Med. Top. Ajm., 
128; Linschoten, Voyage to E. Indies, II., 126 {Edition 1885) ; Atkinson, 
Him. Dist., 743 ; Birdwood, Bomb. Pr., 46 ; Royle, HI. Him. Bol., 242- 
244, t. S4 f McCann, Dyes and Tans, Beng., 143$ Piesse, Art Perfumery, 
2o3-4, 3 (jS ; Balfour, Cyclop., II., 1062; Smith, Die., 387 ; Treasury of 
Bol., 777 ! tiew Off. Guide to the Mus. of Ec. Bol., 83 ; Ind. For. X. (/) ; 
Home Dept. Cor., regarding Pharm. Ind., 222-239 ; Sir W. Jones, Asiat. 
Res., II., 40s ; & Iv., 109 ; LeMaout & Decaisne, Descrip. & Anolyt. 
Bd. {Eng. Ed.), 491 ; Madden, Ann. 6f Mug. Nat. Hist., Ser. 2., Vol. 
XVIII., 449. 

Habitat.—A perennial herb of the Alpine Himalaya, which extends 
eastwards from GarhwaU and ascends to 17,000 feet in Sikkim. 

History.—For the identification of the well-known fragrant root of 
this plant with the true spikenard of the ancients we are indebted to 
Sir William Jones, whose classrcal treatise, published in Vol II of the 
Astatic Society*s Researches, deals exhaustively with all previous inves¬ 
tigations regarding its supposed origin. The uncertainty which had so U ng 
obscured its botanical origin may to a great extent be accounted for by the 
inaccessible habitats of the plant; and, indeed, it may be observed that both 
Sir W. Jones and Dr. Roxburgh (see As. Res, IV., 433) failed to 
obtain specimens of the true Nardostachys. In both instances the plates 
accompanying their papers represent Valeriana Wallichii, a totally differ¬ 
ent plant, though of the same Natural Order, and found at much lower 
elevations on the Himalaya. In spite of this error as to the exact botani¬ 
cal determination of ^^atamansi, thfe arguments brought forward by Sir 
W. Jones removed alfdoubts as to the identification of the drug called Jata^ 
mansi with the Sumbulu*l Hind, of the Arabs and the Indian spikenard 
of Dioscorldes. Thi.s conclusion was in reality based upon the examination 
of the bazar dru^ which was easily obtainable, together with the results of 
philological enquiries made of the be5^inform^ Muhammadan physicians. 
By Linnaeus and other writers it was supposed that the true nard was a 

^rass, many scented kinds of which, chiefly of the Genus Andropogon, occur 
in India, Sir W. Jones, who at one time, during the course of his investiga¬ 
tions, was tempted to trace a gramineous origin for Jatamansi, failed to dis¬ 
cover a g:rass having any resemblance to Jatamansi. “ I not, indeed,*’ 
he remarks, of opinion that the nardum of the Romans was merely the 
essential oil of the plant, from which it was denominated, but am strongly 
inclined to believe that it was a generic word, meaning what we now cal! 
edarand either the dtar of roses from Kashmir and Persia, that of Cctaca or 
Pa n da n ns from the western coast of India,or that of Agaru —aloe-wood— 

from Assam or Cochin China, or the mixed perfume, called of which 

the principal ingredients were yellow sandal, violets, orange-flowers, wood 
ot aloes, rose-water, musk, and true spikenard ; all those essences were 
^stly; and, most of them being sold by the Indians to the Persians and 
Arabs whom, in the time of Octavius, they were received by the 

oynans and Romans, they must have been extremely dear at Jerusalem and 
a Kome. I^ither he says :—*‘The nard of Arabia was, probably, the 

ndropogon Schcenanthus, which is a native of that country; but, even 
I we suppose that the spikenard of India was a reed or a grass, wc 
s la never be able to distinguish it among the many Indian species of 
yperus, Andropogon, Schoenus, Carex, and other genera of those 
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natural orders, which here form a wilderness of sweets and some of 
which have nol only fragrant roots, but even spikes in the ancient and 
modern senses of that word.” “My own enquiries having convinced 
me that the Indian spikenard of Dioscorides is the Sumhulu'l Hind, and 
that the Sumbulu*l Hind is the Jatamansi of Amarsingh, I am persuaded 
that the true nard is a species of Valerian, produced in the most remote 
and hilly parts of India, such as Nepdl, Morang, and Bhutan, near which 
Ptolemy fixes its native soil : the commercial agents of the DevarAja 
call it also Pampi, and, by their account, the dried specimens which look 
like the tails of ermines, rise from the ground, resembling ears of green 
wheat both in form and colour,—a fact which perfectly accounts for the 
names Stachvs, Spica, Sumbul, and Kushah, which Greeks, Romans, 
Arabs, and Persians have given to the drug, though it is not properly a 
spike, and not merely a root, but the whole plant, which the natives 
gather for sale, before the radical 'eaves have unfolded themselves from 
the base of the stem.” 

It is most probable that the wrong plant was purposely sent to Sir W. 
Jones, in place of the true Jatamansi, which appears to have been so 
highly valued by the Bhutan authorities that strict orders had been 
forbidding the exportation of living plants from that country. Dr. Wallich 
and Dr. Royle independently detected the imposture, and the true plant 
was sent home and described by Don in his Prodromus Flor, Nep» under 
the name of Patrinia Jatamansi. It was afterwards removed by DeOan- 
dblle to the Genus Nardostachys. Dr. Royle, in his Illuxt^ttons or 
Himalayan Botany, p. 242, thus writes, in confirmation of the cone u- 
sions arrived at by Sir W. Jones:— , , 

“ Notwithstanding the proofs adduced bv Sir W, Jones, it has be- 
said that the grounds are insufficient on which the Jatamansi of the * 
dus has been considered to be the spikenard of the ancients. Hayi g 
followed the course pointed out by that eminent orientalist, wnnout - 
ing exactly the same steps, it is not uninteresting to state Jh^I * , 

at precisely the same tesults. Dioscorides describes three kinds o ^ I 
of the first and principal of which there are two varieties, Synan 
Indian; the latter is also called Cangites, from the Rtver lU-rf 

which, flowing by a mountain, it is produced. The second kuj“ * 

‘Celtic,* and the third ‘ mountain, nard.’ On consuUing Avicenna, w 

are referred from Harden to Sunbvl, »the 

Latin translation from Nardum to under which the Ko » , , 

‘ mountain,* the ‘ Indian * and ‘ Syrian * kinds are mentioned» „-oyes 

misprinted Seubei: isgiven as the synonymous Arabic narne. l ms 

as stated bv Sir W. Jones, that Samhul, in “j-tress is 

ted, ‘the Hyacinth—the spikenard, to which the ^ir others 

compared, an ear of corn, &c.'-wasalw^s consid^ed by A^bian 
as synonymous with the Hardos of the Greeks. On 

sian works on Materia Medicain use in in the 

ool-Udwieh , we are referred from Harden, in the Index, to 
body of the work. Under this name, however, four 
described—1st, Sumhul-hindi; 2nd, Sumbul-^oomi, 

ukleti, and Harden uhleti. But the first V P^sian 

have at present any concern. The synonyms of ^ narden: 

authors, are Arabic, sumbul^ool-ieeb or fragr^t nar , 

Latw, nnrdonm ; Hind€«, and as the equivalent 

crit name and that which was given to Sir W. Jones, as tne n 

of sumbul^hindi, and which he informs us, locks of 

applied to the same article, has reference to its resembla 

hair.*’ 
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Madden, referring to a second species of Nardostochys (described by 
DeOandolle under the name of N. grandiflora and reduced In the FI. Br. 
/«d., toN. Jatamansi), remarks that it flourishes at similar elevations in Ku- 

to 14,000 feet), but is a larger plant, and with a more agreeable 
smell, “ The perfume and properties of the genus are,** says Madden, 
very nearly those of Valeriana celtica and V. pbu ; and it is curious enough 
that the radical leaves of the last two species (the roots of which are substi- 
tmed in Western Asia for the spikenard) are s.mple and bear a consider¬ 
able resemblance to those of Nardostachys. 

Garcia d*Orta gave two localities in Central India, wV, Chitor and 
Mandu, for the true spikenard. The same statement was made by 
Linschoten in the account of his Voyage to the East Indies, though his 
description was evidently intended to be that of the Himalayan plant. This 
error, which, strange to say, DeCandolle was also led into, may be 
accounted for by the fact of the abundant growth, at those very localities in 
Central India, of a sweet-scented Andropogon (A. Schmnanthus), a grass 
which at one time was supposed might be the source of Indian spikenard 

hrom a general view of the early history of Jatamansi, there is much 
reason to believe that the ointment of spikenard, alluded to by St. John, 
also the alabaster box of ointment mentioned by St. Mark continued as 
the principal ingredient the essence yielded bv this plant. Spikenard is 
also mentioned more than once in the “ Song of Solomon.’* As the oint¬ 
ment was usually described as having been “poured ** when used, its con- 
^stency must have been rather of the nature of an oil, in which condition 
Jatamann mixed with a variety of other perfumes is in common use as a 
nair*wash amongf Indian women of the present day. 

i states that the root-stock of this plant is used in 

(MaUotoSSSr" KamaUgundi 

Oil.—Fifty-six pounds of Jatamansi distilled by Kemp yielded 1 fluid 
ounces of a brown^coloured essential oil..w,th a ntolecular rotation of 10 s 
in too mm., and a sp. gr. (at 82° F.) of 0-9748 {Dymjck). ^ ^ 

Medicine.—The ROOTS of this plant are aromatic and bitter in taste 
They are supposed to possess tonic, stimulant, and antispasmodic propeV: 
ties, and are often employed in the treatment of epilepsy, hysteria and con 
vuls, ve affections. They are also considered deobstruen^ ^1 and“m 
menagogue, and are recommended in various diseases of the digestive and 
respiratory organs. O’Shaughnessy found Jatamansi a g<»f substitute 
for Valerian. It is said to be useful in jaundice, affections of the throat 
and as an antidote for poisons. It is popularly believed to have the pot^^; 
of promoting the growth and blackness of hair. It has been notlc^ bv 
Ainslie that in Lx>wer India the people prepare a frap-rant anH r ^ 
Undent from this drug, which is appHed to the he^ 
used in^rnahy as a blood-purifier. According to U. DuT Us muc^ 

aromatic adjunct in the preparation of medicinal oils 
have tee?i uidlme^r^itl'ly?' Prescriptions, it does not appear to 

mmmmm: 

geth^e^wftlTt^^roTi/larn s^'l^s otvaler^''^’ mentions that its roots, to- 
t the extent of abouT^o mard'sTyel P'^’ 
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TRADE. 


The bazaar price of Jafamnnsi is now about eight annas per pound. 
There is very little demand for it in these days, ancf practically no export 
out of India. In ancient times when it formed the chief ingredient of 
the most precious ointments, it is said that a pound of genuine Indian 
spikenard would realise one hundred denarii. 
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NAREGAMIA, W, ^ A,; Gen, PL^I,y jjr, 
Naregamia alata, W. A„ Prod., /, 777/ P/. Br. Ind., I.,S 4 ^* 

Goanese Ipecacuanha. [ Wight , Ic ,, t , go ; MELiACKiC. 

Syn. —TuRRy^A alata, Wight, ex W, 6f A.,l.c. 

Vem. — Piltvel, pittpntra, pittmdri, tinpdni, Ma'r. •, Nela'naringu,nala 
kanu‘gida,KMi.', Nela-naregam, ; Trifolio, GoA. 

References. — Gamble, Man.Timb., 69; Date. & Gibs., Bomb, FI., 36 1 
Rheede, Hort. Mai., X., t. 22; Dymock, Mat. Med. W, Ind., 1741 
Pharmacog. Ind., 333 ; Hooper, in Pharm. Journ., XVIII., 317 ; Drury, 

U. PL, 307. 

Habitat.—A small, glabrous, undershrub, with trifoliolate leaves, found 
in Western and Southern India. 

History.—Garcia d’Orta, for many years, during the sixteenth cerTtury, 
physician to the Viceroy’s Court at Goa, was, according to Dymock, ac¬ 
quainted with the drug, which he called Avacari (meaning emetic), but 
he had not seen the plant. He mentions a successful cure of a case of 
dysentery treated with a decoction of the bark in rice water. Dymock sup¬ 
poses the Goanese name Trifolio to be a translation of the Marathi name 
Tinpdni. 

Medicine.—The drug consists of the creeping roots and the slender 
STEMS attached to them. It is mentioned by Rheede as a remedy in 
South India for rheumatism and itch. Dymock states that in the Konkan 
the Hindus use the stems and leaves in decoction with bitters and aro¬ 
matics as a remedy for biliousness. According to the Pharmacographta 
Indica it has recently been tried in Madras in acute dysentery and .also as 
an emetic and expectorant with results similar to those obtained from 
Ipecacuanha, given in equal doses. The root has a pungent aromatic odour. 

Chemical Composition. —The ether extract was found by Hooper to 
contain an alkaloid, an oxidisable hxed oil, and a wax. 


'larthex Asafcetida, see Ferula Narthcx, Vol. Ill-, 339 » 

[ Umbellifbr.®* 

NASTURTIUM, Br. ; Gen, PL, L, 63, 

Nasturtium officinale, Br,; FI. Br. Ind,, 1 ., 133 ; Crucifer!®. 

V&:n,—Piriya-hdlim, N.-W. Hn^.; L&t-puiiak (according to O’Shaugh- 

nessy), Dec. , 

References. — Hort. Sub. Cal., 67; SUwarl, Ph. Tl.. ' 4 / 
son. Cat. Pb. and ’Sind PI.. 4 i DC., Origin Cult PI., -Of l O 

nessyf Beng. Dispens.f t86 : Pharmacog. Ind.^ 1 .$ • • Distrp 

nth Ed., 1706 : Murray, Pl.and Drugs, Sindf 9; Atkinson, 

708; Foods ef N.-W. Prov., Pt., 34 ! RoyU, III. Him. Bot., 70 
Cyclop., I/., 1064 s Smith, Die., ^4^/ Treasury of Bot., 778, 

Agri.-Hort. Soc., 1871-74* I^‘* ^31 S’ . . ...tlMvAted 

Habitat—An aquatic herb, with creeping or floating ^tejns* cu! ate^ 

in many parts of India, On the Himalaya it occurs mas 

near hill stations. , . onrf stimu- 

Medicine.—The plant is widely known for its antiscorbutic an 

lant properties, And is also largely eaten to increase appeti e. 
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The Sacred Lotas. 


{J. F. Duthie.) 


NELUMBIUM 

speciosum. 


Food.—Toa small extent the plant is eaten by the natives, but it is more 
frequently collected and sold at the market places frequented byEuropeans. 


FOOD. 

Plant. 



NAUCLHA, Linn,; Gen, PI, //., j/. 

[ 266; Robiacb.®. 

Hauclea Cadamba, Roxh,, see Anthocephalus Cadamba, I., 

N. COrdifolia, Adina cordifolm, Hook,/,, Benih., Vol. I., 
N. ovalifolia, Roxb.; H. Br. Jnd., in., 27. [ '4+- 

Vem.—5Aa/, Sylhet. 

References FL Ind., Ed. C.B.C., J 73 ‘, Voigi, Hort, Sub. Cal., 
375; Pharm. Ind., nl \ Journ^ Agri.'Hort. Soc. Ind., IX. (/^ 57 )* 
App., ccxxiv. and ccxlvi. 

Habitat.—A tree, said to be found in the forests of Sylhet. In the 
Flora of British India it is placed amongst the doubtful species, with the 
remark—possibly Adina sessilifolia. Don refers it to Uncana elUptica, 
which is not a Khasian plant.” 

Medicine,—In a communication to the Agri.-Horticultural Society of 
India, Lieutenant Stewart mentions that “ the bark of this tree is used 
extensively among the tribes of the Cachar frontier as a cure for /ever 
and bowel complaints, and that it possesses a bitterness equal almost to the 
Peruvian bark. 




MEDICINE. 

Bark. 

33 


N. parviflora, Pers., and N. parvifolia, Willd., see Stephegyne par 

vifolia, Korth., Vol. VI. 


N. rotundifolia, Roxb., see Stephegjyne diversifolia, Hook, /,, Vol. VI. 

Nectandra Rodiaei, Schomb. (LauRINEJe), isthe greenheart,or 

tree of British Guiana. The bark of this tree, which is officinal, contains 
an alkaloid used as an antiperiodic inagpie. The timber is much valued 
for ship-building. 

Neeradimootoo Oil. 

Vem .—Jungli bodam^ka-tel, HiND. ; Mootoo,yennai, Tam. 

This OIL was sent to the Madras Exhibition under several names. It 
is generally prescribed by native practitioners as a valuable medicine. 
The exact source of this oil has not as yet been determined. 


MED?^NE 

Bark. 
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TIMBER. 
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MEDICINE. 

Oil. 

38 


NELUMBIUM, Juss, / Gen, PL, L, ^ 7 . 

[CE®. 

Nelumbium speciosum, Willd.; FI, Br. Ind., I., it6 Nymph®a- 
The Sacred Lotus—Pythagorean or Egyptian Bran. 

Syn.—NvMPHiCA Nelumbo, Linn.; N. asiaticum. Rich.; Nblumbo 
INDICA, Poir.f Cyamus Nelumbo, Smith. 

Vem. — Kanwal, kanvat, HiNn.; Padma, padama, Bbng.; Padam^ 
Uriya; Besenda (Bijnor), (Muzalarnaggar), N.-W. P. ; Pamposh, 

kdnwal kakri, and bhe ox phe (xooi), gatte {seoA), Pb.; Pabban {p\Kx\i), 
beh (root), paduro (seeds), nilofir (diug)^ Sind.j Ktingwrlka-gudda, 
Dec.; Kamalc, kankadi. Bomb.; Tavnrigadde, tavaribija, Kan. ; 
Dudha'-malida~knnd, Khanu. ; Pnnd-kandn, Poona; Lhivappuddmara, 
ver, ambal, Tam.; Erra-tdma^a-^v^ru, Tel.; Tamara (Rheede), 
Malay. ; Pa-dung-ma, Burm. ; Nelttm, Sing. ; Padma, nnlina, aravin, 
da, mabotpala, cnmala, cuseshaya, sabafrnpatra, sarasa, pancrruba, 
tdmarasa, sarasiruba, rajiva, vt 5 apra>.una, pushcara, ambhoruna, 
satapatra {riW the preceding Irom §lr W. Jones* works), 

(Ainslie), Sans. ; Nilufer, ussulneelafir, Nilufer, nilufu, bey- 

khneelufir, Pers. 


39 
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NELUMBIUM 

speciosutn. 


The Sacred Lotus. 


FIBRE. 

Stalks. 

40 


MEDICINE 

Filaments. 

41 

Seeda 

Lei^es. 

43 

Juice. 

44 

Root. 

45 


RrferMCes.—F/. Jnd Ed. f.B.C., 430; Voigt, Hort. Sub. Cat., 
g t Thwaites, En. Ceylon PI., 14 ; Crah., Cat. Bomb. PI., s; Data. & 
Gibs., Bomb. FI., 7 ; Stpaart, Pb. PI., g ; Aitchison, Cat. Pb. and Sindh 

f • W' ‘Sr’ j6 ; Elliot, Ft, Andhn,, 141, 77J, /7p/ 

Faylc^ Topogr. of Dacca, 47; Ainslie, Mat. Ind., //.. 410; Moodeen 

/n</.. 77, 18; U. C. Dutt, Mat. Med. Mind., no; 
Dymoik, Mat. Med. W. Ind., 2nd. Ed ,37; Pharmacog. Ind,, 70; S. 
Arjun, Bomb. Drugs, 8; Murray, PI. and Dtugs, Sind, 71 ; Bidie, Cot, 
Kaw Pr., Farts Exh., 122; Year-Book, Pharm., 1879, 290; Baden 

Powell.y Pb. Pr., 329; Atkinson, Foods, N.-W. P., 23 ; Drury, U, PI., 
309; Lisboa, U. PI. Bomb., 143 i Birdwood, Bomb. Pr.,s, i 36 ; Foyle, III. 

^ot.y6s; Balfour.^ //., 1080 ; Smithy ^SP# Treasury 

of Bot., 781 ; Kew Off. Guide to the Mus. of Be. Bot., lO; KewOf. 
Guide to Bot. Gardens and Arboretum, 2$ ; four. As. Soc., 1867, 79,82; 
UMaout and Decaisne, Descript, and Analyt. Bot. (Eng. Ed.), 212; 
Baron v. Mueller, Select. Extratrop. PI,, 25$. 

Habitat. — A lar^e aquatic herb with peltate leaves, and handsome 
rosy, red or white flowers, found all over India, and extending as far 
north as Kashmir. The flowers appear during the hot season, and tl e 
seeds ripen towards the end of the rains. 

Fibre.—The long stalks of the Lotus yield a sort of yellowish while 
fibre, which is used principally for the wicks of sacred lamps in Hindu 
temples; and the Hindu doctors are of opinion that the cloth prepared 
from this fibre acts medicinally as a febrifuge {Baden Powell). 

Medicine.—The fiXambnts, known under the name oi kinjolkn, are 
astringent and cooling, and prescribed in the burning of the body, ble^ing 
from piles, and menorrhagia. The seeds are considered medicinal, and 
used to check vomiting. I hey are also given to children as diuretic and 
refrigerant. The large leaves form cool bed-sheets, useful in fever accom¬ 
panied by much heat and burning of the skin. It is said that the milky 
viscid JUiCR of the leaf and flower-stalks is a remedy in diarrhoea, and 
that the petals are slightly astringent. 

A sherbet of this plant is used as refrigerant in smallpox, and i^ said 
to stop eruption ; it is given also in all eruptive fevers. The root is em¬ 
ployed as a paste in ringworm and other cutaneous affections {Dr. Emer¬ 
son). 

Special Opinions. —§“ The dry petals of Nelumbium speciosum are 
from 2\ to 3^ inches long, elliptical, pink, crimson, reddish-brown or pale- 
white, and possess no distinct smell or taste The seeds or nuts are hard 
and dark-brown, round, oval or oblong, about the size of the seeds of a 
soap-nut tred, with a white, albuminous and slightly sweetish kernel. The 
root occurs in the baz^r in small and circular pieces, varying in diameter 
from 3 or 4 lines to i inch with several holes arranged in circular form 
with a solitary and generally smaller one in the centre; odourless and 
slightly mucilaginous in taste. The holes are the result of the cut ends 
of the spiral tubes. The physiological actions, therapeutic uses, prepara¬ 
tions and doses of the petal, seeds, and root of this plant are precisely the 
same as those of the corresponding parts of Nymphsea Lotus” {flono- 
rary Surgeon Moodeen Sheriff, Khan Bahadur, G M.M.C.t TrtpUcane, 
Madras). ” The flowers and seeds are eaten by natives ” {Brigade 
gefin G, A. Watson, Allahabad). ** Is also used as a nervine tonic * {Civil 
Burgeon J. Anderson, M.B., Bijnor, N.- W. P.). ” Refrigerant in fever, * 

drachm with sugar and water ” {Assistant Surgeon Nehal Sing, Saharun^ 
pur). “Found useful as an infusion in cases of fever acting as a dia¬ 
phoretic, and also said to act as powerful diuretic” {Civil Surgeon 
F. F. Perry, Julunder City, Panjdb). « The root, flower, stalks, and l^ves 
used as a refrigerant in fevers^ including solar fever {rtrst ialass 
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The Sacred Lotus. 


(y. F. Dtiihie.) 


Hospital Assistant Lai Mahomed. Main Dispensary, Hoshangabad, Central 
Prcvinces). “ Bees fed upon the padma flowers give what is called Pad^^ 
ma-tnadhu much used in eye diseases in Bengal” (Surgeon R. L. DuU, 
M D., Pubna)^ “ The tuber boiled in gingelly oil is rubbed on the head to 
cool the head and eyes. The expressed juice is also sometimes employed 
instead of sliced pieces of the tuber ” (Native Surgeon T.R Moodelliar, 
Chingleput, Madras Presidency), The pistils are used with bl^ck pep¬ 
per externally and internally as an antidote in snake poisoning ” (OVi 7 
Surgoon J. H, Thornton, B.A,, M.B., Monghyr\. 

Food.—The tender farinaceous root s or rhiaomes are eaten by the 
natives. In Kashmir, and parts of the Panjdb, Dr. Stewart says, the 
roots are dug out in October when the leaves dry up, are then sliced, and 
used cooked or pickled. 1 he stalks are eaten as a vegetable. The oblong 
nut-like seeds twice the si«e of peas, and, when ripe, so hard as lo require a 
hammer to break them, are eaten by the natives either raw, roasted, or 
boiled. In parts of the Bombay Presidency and elsewhere in India, the 
roots are much sought aftef as food in times of famine. Dr. Stocks, 
in his list of wild edible plants of Sind, states that the flow ers and leaf¬ 
stalks are eaten, and that the roots are much esteemed by the natives, and 
are sold in every bazir in Sind. In China the roots are served up in sum¬ 
mer with ice, and are also kept in salt and vinegar for the winter [Loudon), 

Sacred and Domestic Uses.—U. C. Dutt, in his Hindu Mat. Med., 
referring to this and the allied species of Nympbaea, says:—“These 
beautiful plants have attracted the attention of the ancient Hindus from a 
very remote period, and have obtained a place in their religious ceremonies 
ana mythological fables; hence they are described in great detail by 
Sanskrit writers. The flowers of N.speciosum are sacred to Lakshmi, 
the goddess of wealth and prosperity.” Herodotus describes the plant 
with tolerable accuracy, comparing the receptacle of the flower to a wasp’s 
nest. Strabo and Theophrastus likewise mention the .plant as a native of 
Egypt. Sculptured representations of it abound among the ruins of Egyp¬ 
tian temples, and many other circumstances prove the veneration paid to 
this plant by the votaries of Isis. In a manuscript of Dioscorides sup¬ 
posed to be of the tw'elfth century, formerly in the Rinuccini library at Flo¬ 
rence, there is a figure of the Nelumbium ondtr the name kuqmos, while 
under the name lotus, a tolerably good representation of Celcis australis 
is given ( Treasury of Botany). The wicks made from the spiral fibres of 
the leaf-stalks are burned by the Hindus before their idols, and the leaves 
are used as plates on which offerings are placed (Smith, Econ. Diet:). 
The NUTS are strung as beads. Dr. Royle alludes to the Egyptian mode 
of sowing this plant, by enclosing it in a ball of clay before throwing it into 
the water, as being still practised in India. 

NEPENTHES, Linn. ; Gen. PI., III., i66. 

Nepenthes. —A genus constituting the Natural Order Nppbnth ace 
and containing about thirty species, nine of which occur in British India. 
They are climbing or prostrate evergreen undershrubs, and are chiefly re. 
markable on account oi the curious pitcher-like apendages which terminate 
the leaves The inner surface of these pitchers is covered below the middle 
with glands which secrete water. The long tough stems (of N. distif- 
latoria called Bdnduraioel in Ceylon) are used for tving fences, and for 
other purposes, by the Sinhalese. 

NEPETA, Linn.; Gen. PI., II., f/gg. 

Nepeta ciiiaris, Pen/h. ; FI. Br. Ind., IV., 66i ; Labiatje. 

Vtm. — Zifa yubis. pB.; Jufa, Sind. 
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Roots. 
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Seeds. 
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Flowers 
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SACRED. 


Flowers, 
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Fibre. 
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Leaves, 
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Nuts. 
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Stem. 
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The Litchi. 
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FOOD. 

Aril. 

67 

68 


R^wences.— Pb. PL, 170; Dymock, Mat. Med. W. 2 nd., 2nd 
Ed., 6t2{ Atktnson, 22 im. Dist., 3 is. 

Habitat.—Western Him^laja, between 6,000 and 8,000 feet. 

Medicine.—Stewart says that the plant is given in sherbet for fever 
and cough ; the correct identification of the species alluded to by him is, 
however, open to question, 

Nepeta-elliptica, Royle; FI. Br. Ind., IV., 6sS. 

Reference — Pb. PL, 170. 

Habitat.—Temperate Western Himalaya from Kashmir to Kumion. 
Medicine.—The seeds are said to be medicinal. 

Special Opinion.—§“O ne drachm of seeds infused in cold water in 
dysentery” Assistant Surgeon Nehal Sing, Saharunpur), 

N. floccosa, Benth.; FI. Br. Ind., IV., 662. 

Vem.— Chonffmongo, Ladak. 

Reference.— Pb. PL, 170. 

Habitat. — A woollv herb which occurs in We'Jtcrn Tibet, between 7,000 
to 11,000 feet, and, according to Stewart, at from 10,000 to 16,500 feet in 
Ladak. 

Fodder.—Said to be browsed by goats and sheep {Stewart), 

N. glomerulosa, Boiss., FI. Or., IV., 6^1. 

Chin^an butat, Pushtu. 

Habitat.—Baluchistdn hills up to 8,ooo feet. 

Medicine.—Mr. J. H. Lace mentions that it is used for indigestion. 

N. malabarica, Linn. ; see Anisomeles malabarica, R. Br,; Vol. I., 2^4 
N. ruderalis, Ham.; FI. Br. Ind., IV„ 661. 

Syn— Glechoma erecta. Buck. 

Vern.— lotan, badranj boya, hebrang khatai, Pb.; Niasbo, Nbpa^ 
References.— FI. Ind., Ed. C.B.C., 460; Voigt, Hort. Sub, CaL» 

Habitatf— An annual which occurs in the hilly parts of Northern and 

Central India, and ascends to 8.000 feet on the Hi^m^laya. 

Medicine.—Supposed to be a cardiac tonic. According to Dr, 
nan it is used by the Nepdlese internally as a remedy for J ; 

decoction is used as a gargle in sore-throat; and it 

fevers (Dr. Emerson). Stewart says It seems to be part “ "j 

officiial billi lotan which has been assigned to various Labiate plants, a 

is probably obtained from several. 

NEPHELIUM, Linn.; Gen. PI., I., 405 . 

NepheliutnJappaceum,B^<«^^^ 

V ’• ’'Jf -Tr^afu’ry TmI ' ' , 

Habiur-^’tali of the Malay Peninsula, where it is known under 

the nfm« of or rambo/teen. There are several varieties in 

cultwatioi^Cultivated for its edible pulpy ARit. 

N. Lit-chi, Camb.; FI. Br. Ind., I., 687 ; Wight, Ic., t. 43 . 

Syn.— Euphoria punices, E. Lit-chi, Juss; Scvtali* Litch , 

Roxb.; N. DIMOCARPUS, 22 . f. & I. 
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NEPHELIUM 

-chi. 


Vern. —LiVcAi, Hind, (oris^lnally Chinese) ; Kyetmauk^ Burm. ; Lichi^ 
Bomb. 

References.— FU.Ind.^ Kd. C.B.C.^ 328\ Voigt, Hort. Sub. Cal., 
P 5 ; Kura, For. FI. Burnt., 1 2g3; Gamble, Man. Timb., 07 : Grab., 
Cat. Bomb. Bl., 20\ Dale. 6f Gibs., Bomb. FI., Su_ppl., 13; DC. Origin 
Cult. PI., 314; Trimen, Hort. Zeyl., ig ; Atkirtson, Econ. Prod., N .-W. P., 
Part V., 57; Lhboa, U. PI. Bomb., $2, ISO; Birdwood, Bomb. Pr., 143; 
lAotard, Dyes, 33 i Spans*, Encychp., 1668; Balfour, Cyclojb,'!!., 1086; 
Smith, Die., 248 ; Treasuiy of Bot., t 84 ; Kero Off. Guide to Bot. Gardens 
and Arbotetum, 42,70 ; Bep. Agrt. Dept., 1^81-82, 270 ; Ind. Gardener, 
274-2751 Linschoten, VoyageMo E. Indies {Eng. Ed. 188$), 131. 

Habitat.—A handsome evergreen tree, introduced from South China, 
and now cultivated largely in India for its delicious fruit. OeCandolle 
says that “Chinese authors living at Pekin only knew the Litchi late in 
the third century of our era. Its introduction into Bengal took place at 
the end of the eighteenth century.” 

Cultivation.—The only successful'modeof propagation known at present 
is by layering. The climate of Bengal has produced the best results 
hitherto, in regard to the quality of the fruit. Very fine fruit is, however, 
obtainable in the Lucknow Horticultural Garden and in the Saharanpur 
Government Garden, from a few trees, originally introduced from Calcutta. 
This shows the tree to be sufficiently hardy to merit greater attention towards 
extending its cultivation in those parts of India, where the climate is found 
to be suitable. Dr. Bonavia, in an article on the Lichi contributed to the 
Pioneer, remarks :—“ Here then is a fruit tree, which resists the heaviest 
rains, and stands the hottest winds, and also the frosts of these provinces 
(North-West Provinces). Moreover, it bears annually an abundant crop of 
fine, well-flavoured and aromatic fruit, w'hich can readily be sent to distant 
markets without injury. Instead of being planted by the one or two, it 
should be planted by the thousand. From all I know of the hardiness and 
fruitfulness of this remarkable tree, I feel confident that if any individual (or 
company), possessing the necessary capital, were to plant an extensive 
orchard of litchi trees, say where canal water would be easily obtained, or 
where well water is within easy reach, he would very probably make a good 
life-long business of it.” [As remarked, however, this result has been 
abundantly attained in Bengal, and although statistics of the extent of the 
trade cannot be given, it may be said that in the Lower Provinces the litchi 
tree is alrnost ico-extensively cultivated with the mango. It comes into 
season a little before that fruit, and in the larger cities such as Calcutta is 
sold in every fruit-dealer's shop, the streets for a month or six weeks being 
literally bestrewn with the rind and large seeds, rejected by the way-side 
consumers, Ihe fruit to be enjoyed must, however, be eaten as soon after 
being plucked as possible. When fresh, the great bunches look like bright 
pinkish strawberries, but they rapidly lose their bloom and assume a 
dirty brownish colour. The dried fruit, as sold in Europe, bears no 
possible resemblance to the deliciously bitter sweet pulp of the fresh litchi. 

Medicine.—In China the leaves are stated to be officinal as a remedy 
lor the bites of animals. ^ 

Food.—The pRuiT is nearly round, and about an inch and a half in 
diameter. lie edible per ion is the sweet semi-transparent jelly-like pulp, 
or aril, which covers the seed, and ihe whole is enclosed in a thin reddish 

Chffiese drv the f u P^tuberances. The 

frut which then becomes blackish, and in this state it may 

a f™" shops. The fresh fruit has a very pleasant 

coumo-y^^"'^' Natives and Europe.ans in this 
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Longan : Sweet-scented Oleander. 
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Nephelmm Longana, Camb.^ FL Br, Ind., 688. 

The Longan. 

Euphoria Longana, Lamk. ; Scytalia Longan, Roxb. 

Be^ng.; Wumb. wumb-ashbhal. Bomb.; Vomb, Mar.; 

nvlJ L * Courtallum; Malahcota, Kan.; Kyetmauk, 

I Moray murale, S\liG. 

S29’y Voigty Hoft. Sub. Cat., 
%n Beddomcy FL Sylv., t. 156; Gamble, 

/ Thwattesy En. CevlonPL,S^; Grab., Bomb. PL. 29/ 

yp of ChinUy 755; LisboUy U. PL Bomb., 

I '* Treasury of Bot., 784; Kew ojf. 

« ofEc. Boi.y J4; Bomb. Gob., XV.y 68. 

Habitat.--A moderate-sized evergreen tree, found in Mysore, the 
Western Ohats. Eastern Bengal, and Burma; also in Ceylon. U is called 
Longan \n China, from which country, according to DeCandolle, it was in¬ 
troduced into the Malay Peninsula some centuries ago. 

Medicine.—In China the fruit is reput^ to be nutrient, stomachic, 
and anthelmintic. 

Food. 1 he fruit is smaller than that of the /iV/n*, and contains an 
acid pulpy aril resembling it in flavour. 

Stracture of the Wood.—Red, and moderately hard. Kurz says that it 
IS good for furniture and takes a fine polish. It is used for building pur¬ 
poses in Ceylon {Th-waites). 


NEPTUNIA, Lour.; Gen, PLj 7„ ypz. 

Neptunia oleracea, Lour,; FL Br, Ind., 11., 28 j; Leguminos*. 

Mimosa natans, Roxb.; Dssmanthus natans, Willd.; D. tA- 
CUSTRIS and STOLONIFEK, DC. 

^^^•—Pdni-na}ak, pani-ldjak, Bbng. ; Laj^alu, PaTNA ; Pdniddjak, 
ooiA^.X Sunday^kiray, Tam.; Niru-talvapu, nidrayung, Tbl.; Nitti"- 
todda-ojaddi (Rheede), Malay. 

Referenc^.— PI. Ind., Ed. C.B.C., 420 : Daljg. & Gibs., Bomb. FL, 
84; Irvine, Mat. Med. Patna, 6o; Lisboa, U. PL Bomb., /jip; Journ,, 
Agri.-Hort. Soc. of Ind., IX., 420; Ind. For., III., 2J6, 

Habitat.- A floating aquatic herb common in tanks throughout the 
greater part of India. 

Medicine. —Used as refrigerant and astringent (Irvine), 

Food.—The plant is eaten as a pot-herb, and the pods, sometimes 
as a vegetable. 

NERIUMi Linn,; Gen, PL, II., yij. 

Nerium odonim, Soland,; FI. Br, Ind., III., 6 ^^; ApocynacejK. 

Sweet-scented Oleander. 

Syn. — N. oDORATUM, Lamk.; N. latifolium and inoicum, 

Vem.^A'an/r, kanel, barber, kuruvira. Hind.; Karabi, Beno. ; Rajbaka, 
SantaL; Atari, Mal. (S.P,); Kanydr. Kumaon; Kanira, kaner, gan~ 
hira, Pb.; Ganderdt, Pu?:iTU; Jaur (according to Aitchlson), 
Baluch.; Kanirkejur, Dsc.^ Kanhera, ganira, kanir. Bomb.; Kaneri, 
Mar.; Kanera, Guz.; Alan, aralivayr. Tah.;^ Canniru, gheneru, has- 
turi^aite,TBh,; Kanagale,levagani~gatH, Kan.; Alari, Malay. ; Kara* 
vira, asvamdraen, pratthdsa, saiaprdsa, kayamdraca, ebanddfa, Sans,; 
Difti, sum*el’himar, Arab. ; Khar^mahrah, Pbrs. 

References.— PI, Ind,, Ed. C.B.C,, 242-, Voigt, Hort. Sub. Cal., 
S 24 : Brandis, For, PI,, 328 ; Kura, For. FL Burm., II,, 194 ; Gamble, 
Man. Timb., 264; Grok., Cat. Bomb. PL, 114; Stevoart, Pb. PL, 142; 
Aitekison, Cat. Pb. and Sind Pl.ySo; Boiss., FL Or., IV.,48; Rheede, 
Hart. Mal., IX., it. i & 2; Elliot, PL Andhr., ff, 88; Pharm, Ind., t 39 / 
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Ainslief Mat. Ind.^ 11 ., 2J; 0 ’S»au£^/ines.^, Beng. Dispens., ^ 4 S i 
Dymock. Mnt. Med. V/. Ind., 2nd Ed.. SOO; U. S. Dispens., i^th Ed., 
1707 ; 5 . Arjun, Bomb. Drugs. 87 ; Murray. PI. and Drugs, Sind, /50 ; 
Bidie, Cat. Raw Pr., Paris, Exh,, 33 ; Year-Book, Pharm., 1881, S 4 i 
Irvine, Mat. Med. Patna, $7 ; Mason, Burma, 417* 7^9 i Baden-Powell, 
Pb. Pr., Zf^o, $86 : Atkinson, Him. Dist., 743 ; D^uty, U. PL, 3 io; Lisboa, 
U. PI. Bomb., 266 ; Birdwood, Bomb. Pr., $4; Royfe, 111 . Ntm. Bot., 269 ; 
Balfour, Cyclop , 11 .. 1086; 111 ., 20; Smith, Dtr., 296; RaX^Gas., 27: 
Home Dept. Corr., regarding Pharm. lnd,,2Sg; Encyc. Brit., XV 11 ., 7 S 9 ; 
Firminger, Man. of Gardening, 496 ; Ain-i-Akbari {Blochinann's trans.), 
8$; Sir W, fortes. Works, V., 99. 

Habitat.—An evergreen shrub, with milky juice, indigencuson the lower 
slopes of the Western Himalaya* extending westward from Nepdl to 
Sind and Afghanistan; also in the hillv parts of Central and South India. 
It is cultivate in gardens throughout India, and occurs with red or white 
flowers, which may be single or double. Probably a variety only of the 
common Oleander, or Bay Laurel (N. Oleander, )* which extends 

from Europe eastward as far as Persia. The fl^.*wers of the latter are not 
scented 

Medicine*—The roots are highly poisonous when taken internally, but 
a paste is reputed to be useful in skin diseases. The Iresh juice is de¬ 
scribed by the Sanskrit physicians as useful when dropped into the eye 
in ophthalmia, producing copious lachrymation. The drug is regarded by 
Muhammadan physicians as a very powerful resolvent and attenuant, but 
serviceable only for external application. A decoction of the leaves is 
recommended to reduce swellings, and an oil prepared from the root-bark 
In skin diseases of a scaly nature, and in leprosy** {Dymock). The use 
of this drug in leprosy is alluded to by nearly every writer, and it has also 
been spoken of as useful in itch. Several cases are on record of fatal 
results from the internal administration of the drug, the fatal symptoms 
being manifested bv a depression of the nervous functions, and particu¬ 
larly of the heart. This plant has several Sanskrit names, such as Asva-- 
maraka (which signifies “horse-killer**), karavira, (sfc. Persian 

and Arabic name Difli, and others, vie., Surtftl-himar and khareahrah 
all signify “ Asses’-bane,**—a curious fact, since the Italian Ammaeea 
/*i 4 ««o ** (applied to the allied European plant) has the same meaning. 
The root is so commonly resorted to for the purpose of self-destruction by 
the women of India when jealous, that it is a proverbial taunt among 
females to say—” Go and eat of the knner rooL** The leaves boiled in lard 
or oil yield a medicated ointment, which, when rubbed on the skin, is said 
to keep away insects which infest the person. 

Chemical Properties. — Mr. H. G. Greenish has extracted from the 
bark two bitter principles—one soluble in chloroform, but little soluble in 
water, and to this substance he has given the name neriodorin. The second 
principle he has named neriodorein, a substance insoluble in chloroform, 
but very soluble in water. Both these are powerful heart poisons. Of the 
latter substance he found that o*ooi6 grains injected hypodermically into 
a large healthy frog caused in 14 minutes diminution of the heart’s pulsa- 

"I'Tiute, followed by a temporary rise to 60. 
Alter the lapse of five minutes the heart ceased to act. M. Latour made 
a careful chemical examination of Oleander from which he obtained 
^e following results:—(i; the poisonous principle resides in the leaves, 

« most largely in the bark ; (2) this principle is of a 

resinous nature, and not volatile, and is found more largely in the wild 
than in the cultivated plant; (3) the solution of this resin in water is much 

the watery extracts; 

(4) the distilled water of the bark and leaves possesses some activity which 
It owes to a small portion of the resin carried over with the stream. Prof. 
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if; these results, and suggested that the drug, owing to 

"I'ght be given as a suLtitute^for 

and named pseudo-curarine and 

the at' ’ • Indian writers speak of a yellow resinous substance as 
the active principle, 

/. • “The roots are sometimerused to 

procure portion (Civil Surgeon y. H. Thornton, B.A., M.B., Monghyr). 

It IS used largely to procure abortion, and a poultice of the leaves fried in 
oil IS often applied to wounds in man or beast, in which maggots have 
formed (Surgeon-Major C W. Calthrop, M.D., Morar). " Over doses of 
the root cause tetanic symptoms ” (Surgeon A. Crombie,Dacca). " In base 
01 poisoning from the root, pulse was as low as 36,though of good volume” 
iSurgeon-Mt^or P. N. Mukerji, Cuttack, Orissa). “Its root made into 
paste and then boiled with mustard oil is given in skin diseases ” (Civil 
^urgeon W, A, Galltgan, Durbhanga), “There is also a yellow variety, 
common ai^ I have only seen it grow near Seringapatam in the 
Mysore province. Further than knowing that it is used for suicidal pur¬ 
poses, I am unable to speak of its medicinal properties. When first I 
brought It to the notice of Dr. J Shortt, this gentleman supposed that 
1 mistook the ‘ exile Thevetia neriifolia * for the yellow variety and was 
^ly satisfied afi^r seeing the flowers I sent him'* {Honorary Surgeon 

tnorrtSt Tranquebar). “ Oleander is a powerful heart poison ** 

( W. Dymock, Bombay). 

Fodder. The goat appears to be able to feed on the foliage of this 
plant with impunity, but it proves fatal to camels and all other animals. 

Structure of the W^ood. — Greyish white, soft. The charcoal is some¬ 
times used in making gun-powder. 

Domestic and Sacred Uses.—Amongst the Hindus the flowers are col¬ 
lected as sacred offerings to Siva. Stewart says that the sial&s are in 
some places used as hookah tubes, the wood probably imparting a narco¬ 
tic principle to the tobacco smoke. The rasped wood is used in parts of 
India for killing vermin. The powdered bark of the common oleander is 
said to be employed by the peasantry in the South of France for a similar 
purpose. Some correspondence has recently taken place regarding the 
supposed property^ of this plant in checking the malarious tendencies of cer¬ 
tain districts. This idea originated from the statement that the peasantry 
of France regarded the Oleander as not only ornamental but also as pos¬ 
sessing beneficial properties when grown around their villages. 

Nettle, see Urtica. Vol. VI„ Pt. 11 . 

Ngfcli Camphor, see Blumea densiflora, DC.; CoMP0SfT>E, Vol. I., 458. 

NICANDRA, Adans. ; Gen. Pl.j 11 .^ Sgy. 

Nicandra indica, Poem, 61* Sch.y see Physalis minima, Linn.^ var. 

[indica; Solanac£,«, Vol. I., Pt. I. 

N. physaloides, Gcer/n.; FI. Br. Ind.y IV., 240. 

Syn.— Atropa physaloides, Z,i«w. ; Physalis datur/«folia, 
References.— Hart. Sub. CM., Sf 4 i Grah.,Cat. Bomb. PI, f 40 > 
O^Shaughnessy, Beng. Dispens., '466 ,• GaMetteers:—Mysore and Coorg, 

^ /., 63 ; N.rW. Provs., IV., 75; X., 314. , 

Habitat. —An annual, introduced from Peru, but noW found as a weed 
on rich soils in many parts of India; it ascends to 7,000 feet on the 
Himalaya, and in Simla, for example, isthreatening to contest the ground 
with Datura. 
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Medicine.—Nicandra is said.to be diuretic Shaughnessy). 

NICKEL. 

; Ball^ in Man. Gtol. of India^ III., 326 . 

A hard, tough, silver-white metal, fusible with difficulty and suscep¬ 
tible of magnetism. It forms a constituent of many ores, occurring in 
combination w'ith sulphur, arsenic, antimony, carbon, and silica. It is an 
essential component of certain ores of cobalt, and is often found in 
pyrrhotite or magnetic pyrites. Ball states that in India traces of nickel 
have been found in several ores, especially in those in which cobalt also 
occurs in the mines of Rdjputana. Specimens of pyrrhotite from the 
Khetri mines were found by Mallet to contain both cobalt and nickel, and 
the iron ores from Bhangarh were also found to possess the latter metal. 
Traces of nickel, in association with copper, have been observed by Mallet 
to occur in the veinstone in which the Kandahar gold is obtained. 

Uses. Owing to the scarcity of nickel ores, the metal is not known 
nor worked by the natives of India. In Europe it is principally used ih 
the manufacture of German silver, and of late years the demand for it 
for that purpose has increased. Ball states that “ at present (1880) it costs 
only three shillings per pound,** and that one of the chief sources of supply 
is a silicate called “garnierite” which is worked to some extent in New 
California. None of the Indian ores appear to be sufficiently rich in the 
metal to render future working probable. 

NICOTIANA, Linn, ; Gen. PL, II., go 6 . 

Tothisgenusbelongthevariouskindsof tobacco, wild and cultivated Over 
fifty species have been described, all of which are natives of the New World with 
the exception of one found in Australia, and another in New Caledonia * The 
roost important species, as far as this country is concerned, are N. Tabacum 
and N. nistica; in fact, very few species out of the total number have been 
utilised to any extent as tobacco. As usually happens in the case of plants 
which have been under cultivation for many years, a large number of more 
orl^ distinct varietite has been produced in different localities, according 
to the nature of the climate, the composition of the soil, or the mode of cuhF 
valion. For the roost part the names by which these different varieties' 
ore commercially recognised indicate the particular country or tract whe?e 
they were pr^uced. Thus, Virginian, Maryland, Kentuctcy, and Latakia 
(Loadicoea) tobaccos are all yielded by distinct varieties of N. Tabacum I 
regard to the botanical source of Cuban and Havanna tobacco, Senator VldaT 
assess that no other species thanN. Tabacum {vat, macrophylla) is grown 
■ n that,sland: N. repao^. which Hanburyand others balie^d o b,The 

source of the finer kinds of Havanna tobacco, has not been found in that is^T 
either wilder cultivated. *« Shiraz’* or “Persian" tobacco forLl"?' >yland, 

botanically under the name of N persica. is. according to oicandoHe^he 
product of N. alata; it is, however, stated in the Report on the 
Gardens. Kew. for 1877, p. 40, that some seed of the fin«t Shiraz tohl ^ 
pr^ured from Persia, produced plants of N. Tabacum What is . ^ 

ptri,!; t": su;7os:51:; r ^ -dTh:: 

Avery stron. tobacco used in C^hi.rl: 

I'n'lXcrd •^ean ^ot of Nismes, 
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Nicotiana rustica, Linn.; FL Br. Ind,, IV., 24^ ; Solakacea. 
Turkish, or East Indian Tobacco. 

Vem.—“5i7«Wi(European I or knlkatiya (Calcutta) (Behai 

Kalknttia'tamnkxii N.-VV. P.; Chilassi-tamdku, kakkar^tamdku, kan, 
dahdri-tamdku^ kandahdr-kakkar, PB. 

Eefercnces.— Hort. Sub. Cal.^ 5/6; Dalg, & Gibs., Bomb, FI, 
Suppl., 62; Stewart, Pb. PL, iS 7 t DC., Origin Cult. PI,, 141; Pluck, 
& Hanb., Pharmacog., 469; U. S. Dispens,, isth Ed., 1416', Bidie, Cat. 
Raw Pr., Paris Exh., 14, lf2, S 3 ; Baden Powell, Pb. Pr., 2g0i Duthie & 
Fuller, Field and Garden Crops, ^9; Royle, 111 . Him. Bot., 283 ; O^Cort* 
or. Rep. on Production of Tobacco in India (1873); Spons* Encyclob., 
t 32 S ; Balfour, Cyclop., II., logs; Treasury of Bot., 787; Morion, Cyclop, 
of Agri., II., 4S0. 

Habitat.— Believed to be a native of Mexico, and, according to DeOan- 
dolle, it is probably indigenous in California. Botanically it differs from 
the ordinary tobacco plant (N. Tabacum) in many important characters. 
The leaves are distinctly stalked, cordate, ovate, obtuse, rather leathery 
and somewhat crumpled. The flowers, which are in close panicles, have a 
short campanulate calyx with bluntish teeth, and a greenish corolla with the 
limb not much developed. It is called English tobacco on account of (as 
some say) its having been the first kind that was introduced into England ; 
and, according to Parkinson, the tobacco prepared from it was preferred 
by Sir W. Raleigh. It is a hardier species than N. Tabacum, and r^ 

3 uires a much shorter time to come to maturity ; on this account it is consi- 
ered to be better suited for cultivation in Europe. It is largely grown in 
West Africa and also in Egypt, and until quite recent times, was supposed 
to be the kind yielding the lamous Latakia tobacco. The late Dr. Stewart, 
Conservator of Forests in the Panjdb, was the first who drew attention to 
the existence of this species in Upper India. In the neighbourhood of 
Lahore he found it (1865) being cultivated almost as extensively as the 
ordinary kind; and, under various names, it was met with in many other 
parts of the Panjdb, as at Multan, Hoshiarpur, and Delhi. Dr. Stewart 
says: “I have also seen it cultivated in some quantity in Pangi on tne 
Upper ChenAb from 7,500 to 9400 feet; in Khdgdn and on the Kishen- 
ganga in the jhelam basin from 3,300 to 4.500 feet; and in LadaK at 

10,500 feet.” ^ 

This species is cultivated also in Kuch Behar, Rungpur, 
char. and other parts of Eastern Bengal. Assam, and 
writer is informed by Dr. Watt, that in the latter country he saw no 
other kind in cultivation, though N. Tabacum ts constantly met with M 
an escape. The Godaveri lunka tobacco is. to some extent, 

N. rustica. The tobacco made from this species is much stronger han tha^ 
of N. Tabacum, with which it is usually mixed for smoking. It “id to 

be a more profitable crop, as more oj it can bf P" ‘ mice 

the ordinary- sort, and the prepared tobacco is said lo fetch a higher price. 

As sent to the market (in the Panjdb) the leaves are “ed'"to bundj^ 
never twisted into ropes. It is sometimes made into snuff but never 
chewed. Molasses is not mixed with it, so its-sweet taste P™bably du^^ 
as Mr. Baden Powell remarks, to the addition of honey. In 
the entire plant, including the flowers. 'is made up for smoking. NOTth^n 
nacular names given to it would indicate its introduction into 

India from opposite directions. 

Medicine.—The medicinal properties are similar to those of N. T«b«- 
cnm. 
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NICOTIANA 

Tabacuixr. 


Nicotiana Tabacum, Linn.; FI. Br. Ind.^ IV., 24$ ; Dunal in DC. 
American or Virginian Tobacco. \_Prod., XIII., 557* 

Vern. — Tamdku,tumdk, tdmbdka^ tdntbdku, bujjerbhang, WiHDTamdk* 
Beng.; Tamdku, SmuTambakhu, Bomb.; Tamdku, Mar.; Tamakut 
Guz.; Pugai-ilai, poga~yellei (lit. smoke-leaf), poghei, pogh^o, Tam. ; 
Tamdku, tamdqu, Dec.; Pogdku, dhumrapatramu, Tel.; Hogesappu, 
Kan.; Puka yila, pokala, Malay.; Se, sac, sacpin, Burm.; DungaMna, 
dimkola, dungkola,S\HG.i 7VznAi«, Arab. ; Tanbdku, Pers. 
References. — Voigt, Hort. Sub. Cal., St6 ; Dale. & Gibs., Bomb. FT 


Ed.), 5^/; Pharm. Ind., 178; British Pharm., 408; fliick. & Hanb., 
Pharmacog., 4^6; U. S. Dispens., iSlh Ed., 1416 ; Fle-ming, Med. PI. & 
Drugs (Asiatic Reser., Xl.), 173 ; Ainslie, Mat. ind., /., 4^> ^ Shaugh^ 
nessy, Beng. Dispens,, 471; Moodeen Sheriff, Supp, Pharm. Ind,, 182; 
U. t, Dutt, Mat. Med. Hindus, 2J2; Sakharam Arjun. Cat. Bomb. 
Drugs, 97/ Murray, PI. & Drugs, Sind., I 54 > Bent. & Trim,, Med. Pi., 
iqt; Dymock, Mat. Med. W. Ind., 2nd Ed., 632 ; Year-Book Pharm., 
f^ 74 t 170 ; 1877, oJ; 1878, 72, 200 ; l87g, 118; 1880, 37, 40; 1881, 3 i, 4S3 ; 
1882, 4S: 1883, 119 s 1S84, 69, 118, 208; Watts, Diet. Chemistry, Vol, IV., 
44; V.,849; VII., 851, 1161 i VIII., 1391, 19^1; Johnson, H<m Crops 
Urow, 378; Birdwood, Bomb. Prod., 209; Baden Powell, Pb, Pr., 288, 
364; Drury, U, PI. Ind., 3 ii; Atkinson, Him. Dist, (Vol. X., N.-W. P. 
Gag.), 755/ Duthie and Fuller, Field and Garden Crops, 69; Royle, III. 
Him. Bot., 283; Prod. Res., 188, 249; Mnndis, Manual of Cultivation 
and Preparation of Tobacco in Hungary, Vienna, 1886 (Eng. Transl.); 
Forbes Watson, Report on the Cultivation and Preparation of Tobacco in 
India (1871) i J. E. 0 *Conor, Report on Production of Tobaced in India ; 
Fairholt, Tobacco, Its History and Associations (1S76) : Note on Indian 
Tobacco (Govt, of India, Rev, & Agri. Dept., iith Aug. 188^); Wait 
& McCarthy on Tobacco (Col, and Ind. Exhib., l886); Buchanan, 
Journey through Mysore and Canara, &c., Vol. I., S2; II., 2S6, 3 iS ; 

III., 441; Rep. Agri. Dept., Beng., 1886, Append. LXVI.; Rep. Agri. 
Dept., N.-W. P., 1877.78, 7. 19; 1881, II t 1882, 23 , 3 1 / Rep. Agri, Dept., 
Bombay, 1883-84, i 3 ; 1884^86, l8, 20; 1886-87, 16, 24; Rep. Agri. Debt., 
Madras, l88s8p, 32 ; Rep. Agri. Dept., Burma, 1887-88, 27 ; Man. Mad¬ 
ras Adm., Vol. I., 292,344; Nicholson, Man. Coimbatore, 226; Robert¬ 
son, Man. Neilgh. & Coimbatore, 27, 123 ; Man. of Kurncol, 168; 
Boswell, Man. Nellore, f02 ; Moore, Man. Trichinopoly, 73 1 Mackenmie, 
Man. Kistna, 336 ; Nelson, Man, Madura, pt. II, 106; Shortt, Man. 
of Ind. Agri., i 37 ; Gogetteers: — India, VI., 499; Bombiy, II., 408; 

111., 47 ; VII., 89, 97 ; XII., 16$; Punjab (Karndl), 1S2 ; (Jhang), 116 ; 
(Hoshinrpur), 90; (Dera I. Khan), i 3 o; (Gujrat), 80; (Kdngra), //., 
59; (Montgomery), 119; (S*m/a), 5^/ Central Provinces, 503/ Burma, 

1., 4^; Mysore & Coorg, I., 97 ; Rajputana, I., 257 ; Agri.-Horti. 
Soc., Ind.: — Trans., II., 70, tjt, 203 ; III., 33 , 39 , 41, 71, 97 ; VI,, 243 ; 
VII., 79, 90; VIII., l 63 f 2^; Journ., I., 23 l, 279 ; III., 219; (Sel.), 
250; y., lot ;VII.,6y, VlII., 46, 64: IX., 160 ; XI., 551; XIII. (Sel.), 
64; Ind. Agriculturist, Oct. 26th, 1889; Linn. Soc. Journ., XV., 246; 
R^. R. Gardens, Kew (1877), 40; Wallace, India in 1887, 234; Ait- 
chison. Prod, of W. Afgh., 14O; Yule & Burnell Gloss. 144 ; Spons* En- 
cycl., i 32 S, / 35 /; Encyclop. Brit., XXIII., 423; Balfour, Cyclop. Ind., 

11.. 109s: Morton, Cycl. Agri., II., 450 ; Ure, Diet. Ind,, Arts & Man., 

111.. 927 ; Smith, Diet., 413 \ Treasury of Bot., 787 ; Muellerm Sel. Extra- 
Trop. Pl.,2S7 ; Brugge, Bibliotheca Nicotiana (1880). 

Habitat.—An erect, viscidly pubescent herb, with large sessile amplext- 
caul lanceolate acuminate leaves; corolla tube greenish, inflated above, and 
spreading into five broadly triangular pointed lobes of a dull pink or rose 
colour. Its origin as an indij^enous species cannot be exactly determined, 
Uiough there is no ^ubt of its being a native of some part of Central or 
bouth Arnenca, DeCandolle, in his Origin of Cultivated Plants, after re¬ 
viewing all the evidence at his disposal, gives “ Ecuador and the neighbour¬ 
ing countries as the region where it most pn»bably had its origin. It is 
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now grown in nearly all the temperate and warm parts of the world, and 
has probably the widest range of any economic plant. 

In many parts of India this species is met with as an escape from cul* 
tivation, and is found to be capable of maintaining itself in a semi-wild 
state ; N. lustica is never found naturalized. In more temperate countries 
the reverse takes place. N. rustica is the ^ecies which wanders as an 
escape. On page 237 of the Report on Tobacco at the Colonial and 
Indian hxhibition, 1886, Dr. Watt wrote as follows “ N. Tabacum has be¬ 
come an abundant weed in many parts of India; around Calcutta, for 
exarnple, in every dark and damp lane through the villages and neigh¬ 
bouring bamboo jungles, and on every wall and roadside, a stunted form 
of N. Tabacum is found to be one of the commonest weeds, and, indeed, on 
the sandy islands of the Hooghly and Ganges, this plant has practically ex¬ 
terminated the ind genous vegetation, and may be seen covering miles of 
these newly formed tracts of country. The plants spring up at the close 
of the rains and ftower in early summer,*’ Mr. C. B. Clarke is of opinion 
that the above mentioned plant is not N. Tabacum, but N. plumbagi- 
nifolia, a native of Mexico and the West Indies. It is described in the 
flora of British IndiOy Vol, IV.^ p. 246, and is mentioned as being “the 
only species of Nicotiana which has established itself in India.** Dr. Watt, 
however, informs the writer that he is still inclined to adhere to his own 
opinion in favour of the acclimatised tobacco of Bengal being mainly refer¬ 
able to N. Tabacum, or at least that the plant which Is found as the almost 
exclusive vegetation on many of the chars (islands) of the Hooghly and 
Ganges rivers is so. The form found on roadsides in Bengal generally, he 
thinks, may be the narrow-leaved N. plumbaginifolia, as recognised by Bota¬ 
nists, nevertheless Dr. Watt thinks that he has practically demonstrated by 
cultivation theeffacement of the distinguishingcharactersof these two plants* 

Oil,—** When distilled at a temperature above that of boiling water, 
tobacco affords an empyreumatic oil, which Mr. Brodie proved to be a 
most virulent poison,** “ This oil is of a dark brown colour, and ^n acrid 
taste, and has a very disagreeable odour, exactly resembling that of to¬ 
bacco pipes which have been much used. It has been stated to contain 
nicotine ** (f/. S. Dispens., i^th Ed,, 1419), “Tobacco seeds are said to 
yield, by pressure, about 36 per cent, of a greenish-yellow, mild, inodorous 
OIL, of specific gravity 0*923 at 15°, solidifying at 25®, and quickly dr3nng 
when exposed to the air ** ( Wafts, Diet., them., V., 8$t). 

Medicine.—The dried leaves pf this plant are officinal. They are 
powerfully sedative and antispasmodic, and in overdoses an acro-narcotic 
poison ; useful in “ tetanus, dropsical affections, spasmodic affections of the 
abdomen, retention of urine, and as a means of inducing muscular relaxa¬ 
tion, and thus aiding in the reduction of strangulated hernia and disloca¬ 
tions. As a general rule it is unfitted for internal administration, on 
account of the great nervous depression it produces. As a local applica¬ 
tion, it has been used for relieving pain and irritation in rheumatic swelling, 
syphilitic nodes, and skin diseases. Tobacco-smoking is sometimes resortea 
to in asthma, spasmodic coughs, nervous irritation, and sleeplessness 
{Pharm. Ind.), ** Native physicians consider the smoke to be disinfectant, 
and recommend it for fumigating cholera patients.** “The water from the 
hookah is diuretic, and the black oil which collects in the pipe stem 
on tents to heal up sinuses, and is dropped into the eye to cure night blmci- 
ness and purulent conjunctivitis.** “In the Konkan a paste 'Y*. 

snuff, lime, and the powdered bark of Calophylliim mophllyum [undt) is 
applied in orchitis. Dr. Leith of Bombay was in the habit 
poultice of tobacco leaves to the spinein tetanus with good results (Dymoc^)* 
Regarding the effects resulting from the immoderate use of tobacco. Or. 
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Richardson, in a paper read by him at the Bath meeting of the British 
Association, pointed out that excessive snuffing is liable to occasion un¬ 
manageable forms of indigestion ; that chewing and smoking tend to 
weaken the energy of the nervous system, impair digestion and the action of 
the liver, and in extreme cases are apt to produce an affection of the muscu¬ 
lar, sj’stem resembling‘ paralysis agitans. Notwithstanding the many evils 
resulting from the abuse of tobacco, there is no evidence, howeyer, that 
moderate smoking is injurious to health. 

Special Opinions. —§“The strong decoction of the leaves is used as 
a fomentation to relieve muscular tension and spasm as in tetanus ” {Assist’ 
Surgeon N. L. Ghose^ Bankipore). “ It is also used as a local appli- 
^tion to relieve joint swelling in lymph scrotum {Surgeon-Major A. S 
G- Jaynkarf Muskatj. “ The rind ribs of the leaves are used as a laxative 
among children by introducing a piece in the anus ** {Surgeon- Major H. 

Cook, Calicut, Malabar). “ In acute hydrocele application of moistened 
leaves proved efficacious in relieving pain and reducing swelling** {Assist¬ 
ant Surgeon S* C. Bhattacharji, Chanda, Central Provinces). ** It is 
a common practice here with dames in i^milies to introduce the smoothed 
stalk of the tobacco leaf into the rectum of infants to relieve constipation ** 
{Assistant Surgeon S. Arjun Ravat., L-M., Girgaum, Bombay), “The 
^een leaves are a favourite local application for orchitis. The stem of 
the leaf ^ introduced into the anus as a laxative with children ** {Surgeon- 
Major y. North, Bangalore), “Tobacco leaves bruised or the residue 
deposited m the tube of a hitqqa is used by natives for the expulsion of 

nostrils or throat ** {Assistant Surgeon Bhagnvan Das {2nd), 
Civil Hospital, Rayial Ptndi, Panjdb). “Leaves dry are applied over 
the testicles in orchitis, to relieve pain and lessen the swelling; but such 
applications are almost invariably followed by nausea and vomiting** 
{Surgeon A. C. Mukerji, Noakhally). “The stalk or midrib of the leaf 
dipped in castor oil and introduced into the rectum acts as a purgative. 
It IS, however, said to be dangerous. The infusion is used as an antidote 
in strychnine poisoning,^ The leaf applied to boils is anodyne. Tobacco 
poking IS used in anamia and tabes mesenterica ** {Surgeon-Major D, R. 
Thomson, M,D., C.I.E., Madras). “The leaves applied to gum boils 
prevent suppuration and relieve pain. The water of the hookah is used 

ulcers, especially when maggots are present*’ 
{Civil Surgeon J,H. Thornton, B.A.,M.B„ Monghyr), “Tobacco used 
in excess causes amaurosis. 1 have seen several ca.;Ces in England of To¬ 
bacco amaurosis cured by giving up smoking, other conditions being the 
Mme. Tobacco leaves are applied over inflamed testes. Tobacco smoking 
IS found useful in some foms of dyspepsia** {Surgeon-Major Robb, Civil 
Surgeon, Ahmedabad). “The powder of the dry leaves mixed with lime 

an external application in cases of enlargement of the spleen. 
■" f^^Conaghey. M.D., Civil Surgeon. 

TOitonlnr^ “r'' l antidote for stryfhnia 

V? if ■» •?^* ^ Surgeon, Lahore). “ It is salivative and some- 

Surgeon, faridfore. 

Reimann, who (in 1828) appear to have been 
parts [- any reliable analysis of tobacco leaves, founS in ,,000 
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Malic acid, malates, and nitrates ..9*7 

Other pot^sium salts . . 1*3 

Phosphate of calcium . ... . . . . i*7 

Woody fibre, water, &c. ....... 93^*8 

More recent investigations show, that the quantities of the organic and 
inorganic constituents vary greatly in different kinds of tobacco; and that 
the amount of nicotine as stated in the analysis given above is far below 
the average. 

The organic components of tobacco leaves, in loo parts, according to 
analysis made in the Paris factory laboratories, are as follows:— 

Nicotine (C|q H|4 N,) 1*5—9 per cent. 

Empyreumatic, or essential oil, quantity exceedingly small. 

Nicotianine, a very small quantity. ’ 

Malic and citric acids, calculated as anhydrides,—10-14 per cent. 

Acetic acid-small amount in fresh leaves, increasing during fermenta¬ 
tion, and may amount to 3 per cent, in snuff. 

Oxalic acid -1-2 per cent. 

Pectic acid—about 5 per cent. 

Resins, fats, and other bodies extractable by ether—4*5 per cent. 

Sugar—a little in the leaves, more in the stems, disappears in fermen¬ 
tation. 

Cellulose—7-8 per cent. 

Albuminoids calculated from the nitrogen not present as nicotine, ni¬ 
trates, or ammonia about 25 per cent. o/^ j * • 

“ Nicotine is a colourless oily liquid of sp. gr. 1*027 *5*^7 deviating 

the pole of polarization to the left; it boils at 247® C., and does not 
concrete even at 10® C. It has a strongly alkaline reaction, an unpleasan 
odour, and a burning taste. It quickly assumes a brown colour on 
sure to air and light; and appears even to undergo an alteration 
peated distillation in an atmosphere deprived of oxygen. 
solves in water, but separates on addition of caustic potash 
Hanh.i Pharmacogr,, 467). Its chemical formula is expressed by C,o n ^ 
Nj. It was first obtained, in an impure state, by Vanquelin in 1809. “ 

is easily extracted from tobacco by means of alcohol or water, ^ a 
from which the alkaloid can be separated by shaking it with caustic ly 
and ether; The ether is then expelled by warming the liquid, / 

has to be mixed with slaked lime and distilled in a stream of ^a^g » 
when the nicotine begins to come over at about 200®C ” “ j” ‘i 

Pharmacog.). The amount of nicotine is very variable in different kinds 
tobacco, and depends to a great extent on the climate where the piani 
grown, on the manner of its cultivation, and on the mode of curing adopt 
It gives strength to tobacco, but not its own flavour or aroma. ^ 

Mr. Broughton, Quinologist to the Government of Madras, in n 
lort on analyses made by him of several samples of tobacco, .1, 

Jouth India, remarks as follows:—"What is usually called 
of tobacco in smoking depends immediately on the -/„! 

contained. A tobacco that contains over 4 per eent. of P. 
alkaloid is a strong intoxicating tobacco, while that which 
than 3 per cent, is called mild. It has been found, as ^ Cuban 

suit of experiment, that the finest tobacco, as the Havanna, Manilla, » 

and others, do not contain more than 2 to 3 per cent 1 1^^ the 

result there is no exception that I am aware of, ^onie 
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nearly 7 per cewt.” The amount of incotine increases with the age of the 
leaf, and thick leaves contain more nicotine than tliin membraneous ones. 

To estimate nicotine, weigh out 15 grains of tobacco, digest for twenty- 
four hours with alcohol of 85 per cent., acidihed with 15 drops of sul¬ 
phuric acid, so as to make 150 cubic centimetres. Evaporate 50 cubic 
centimetres of the filtered liquid and add iodo-hydrargyrate of potassium 
to the residue. The number of cubic centimetres employed multiplied by 
0*00405 (o*oooi of the equivalent of nicotine), gives the quantity of alkaloid 
contained in five grains of tobacco {Year-Book Pharm., 1874, i?o). 

By distilling tobacco leaves with water a concrete volatile oil is ob¬ 
tained, to which the name nicotianine, or tobacco camphor, has been 
given. It is solid, has a strong odoup of tobacco and a bitter taste. ^ 
From one pound of leaves only two grains of this substance are obtain¬ 
able. Posseit & Reimann found one part of nicotianine in 1,0000 parts 
of green tobacco. 

Another active chemical ingredient in tobacco is an empyreumatic oil 
which is produced in the destructive distillation of tobacco. It resembles 
both in taste and smell an oil, obtained by a similar process, form the leaf 
of foxglove (Digitalis purpurea), and may be regarded as consisting of 
a harmless oil combined with a very poisonous alkaline substance. 

“The percentage of nitrogen is greater than in any other cultivated 
crop ; part of it exists as nitrates. The composition of tobacco is very 
variable; like all green crops, its constituents are much influenced by the I 
nature of the soluble matters in the soil “ {Watts, Cliem. Diet., VIII. ! 
part Il„ igSi), 

It is.highly probable that ammonia is the volatilising agent of many 
odours,»and especially of those of tobacco and musk. If a fresh green 
leaf of tobacco be crushed between the fingers, it emits merely the her¬ 
baceous smell common to many plants; but if it be triturated in a mortar 
along with a little quicklime or caustic potash, it will immediately exhale 
the peculiar odour of snuff. Now, analysis shows the presence of muriate 
of amrnonia in this plant, and fermentation serves further to generate free ; 
ammonia in it; whence by means of this process and lime, the odorifer- I 
ous vehicle is abundantly developed. If, on the other hand, the excess I 
of alkaline matter in the tobacco of the shops be saturated by a mild dry • 
acid, as the tartaric, its peculiar aroma will entirely disappear iUre I 
Diet, Indus., Arts and Man., III., 927). * 

The Ash Constituents. —The amount of mineral matter taken up 
by the tobacco plant from the soil is very considerable, four pounds of dry 
leaf containing on an average one pound of ash. ^ 

The greater part of the ash consists of insoluble sails, principally 
carbonate of lime; and the soluble part largely of potash salts, which 
may amount from 5 to 35 per cent. 

The following table taken from Johnson’s Hovi Crops Grow b ->78 
pves the average of all trustworthy analyses of the ash constituents pub- 
hshed up to 1865 :— ^ 


Lime 

370 


Percentage of ash. Potash. Soda. Magnesia 

374 3‘7 10*5 

Phosph acid. Sulph. acid. Silica. Chlorine. 

3 '® 3*9 9'6 4*5 

various-samples of tobacco leaf ana. 
varied between 19 and 27 per cent.; according to Brough¬ 
ton the ash yielded by Indian tobaccos was found to vary between i6 ant 

according to the composition of th< 
soil, with the exception apparently of silica, which, in the opinion of Pro- 
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fessor Johnston, varies in quantity according to the age and rate of growth 
of the leaf. There appears to be no relation between the total quantity of 
ash and the quality of tobacco leaf. In addition to mineral salts proper, 
tobacco contains salts of ammonia and nitrates. In the leaf the pro* 
portion of nitrates is greater in the ribs of the leaves than in the blaaes; 
in the former it may be as much as lo per cent. According to ^hlossmg 
the proportion of nitric acid does not affect combustibility, which depends 
on potash combined with organic acids. Cultivation experiments show 
that chloride of potassium used as manure does not add to the organic 
potash salts in the leaves, but the sulphate, carbonate, and nitrate do give 
up their potash for the formation of organic salts. {Encyclop. Brit,, 
XXIII,, 42$.) 

■ Schlossing was the first who pointed out (i860) that the good burn¬ 
ing qualities of a tobacco depend on the presence of potash iii combina¬ 
tion with a vegetable acid in it, and that a soil deficient in potash is unfit to 
produ^ tobacco of good quality. All the numerous analyses made since 
that time have tended not only to corroborate the assertion made by 
Schlossing, but to demonstrate also that it is not the total amount of 
potash, but the potash found as carbonate of potash, which existed in the 
plant in combination with a vegetable acid, that is the constituent chiefly 
affecting the combustibility of a tobacco. The complete analyses of 
Nessler have shown that, although a tobacco may contain a great amount 
of potash, it does not necessarily follow that the tobacco burns well. 
He found that some German tobaccos contained more potash than Ha- 
vanna, although the latter burned much better than the former, and that 
a great amount of potash did not always indicate a great amount of 
carbonate of potash^* (AT. Schiffmayer), 

The ash of Havanna cigars according to analyses made by A, 

Smith {Ghent. News, XXVIJI., iOi, 324) contains 

Potassium Sulphate • 

Carbonate 

Sulphate . . « 

Chloride ... 

Carbonate • 

Sulphate . • • 

Carbonate . • 

Ferric oxide and Phosphoric acid 
Calcium and Magnesium phosphates 

Silica. 

Charcoal ..... 

Aluminium lithium carbonate . 


Percy 


99 

Sodium 

ft 

Calcium 

ff 


7*401 

9*oia 

5‘7C4 

3*372 

1*039 

4*1^ 

45*400 

0*460 

9*310 

9*641 

3*162 

1*459 


100*000 


An experiment undertaken by Nessler to ascertain the ®*^**°" 
different kinds of mani>re on the combustibility of tobacco clearly s 
that the quality of tobacco is improved in relation to the amount P° . 

salts in the soil capable of producing potassium carbonate in^ tne • 

“The whiteness and permanency of the ash of a cigar depend, * 

Broughton says, “entirely on the amount of potassiccarinate it ' 

the presence of potash salts certainly modifies the burning of . . 

a peculiar way to the improvement of its flavour, ^nd al^ posi y 
facilitates its burning.” According to E. R. Durrwell {Bull. Soc, 
XXIV., 450) the whiteness of the ash of good tobacco is due aw 
salts of sodium as well as those of potassium, which swell . 

tobacco bums, and tear the fibres, thereby inducing complete co . t .1 
Products OP Combustion. —Dr. Richardson in a paper re 
the British As.sociation at Bath in September 1864 showed thatt p 
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of the combustion on smoking tobacco were water, free carbon, ammo¬ 
nia, carbonic acid, nicotine, an empyreumatic oil, and a resinous bitter ex¬ 
tract. The water is in the form of vapour; the carbon in minute particles 
giving the blue colour to the smoke ; the ammonia is in the form of gas com¬ 
bined with carbonic acid, a large portion of the latter remaining tree; the 
nicotine, being a non-volatile body remains in the pipe; the empyreu- 
matic substance is volatile, and gives to the smoke its peculiar odour; the 
resinous substance is black and has an intensely bitter taste. Tobacco 
that has not undergone fermentation yields very little free carbon, but it 
gives off much carbonic acid and ammonia, little or no water, and only 
the smallest possible trace of nicotine, a very small amount of empyreu¬ 
matic vapour, and an equally small quantity of the bitter extract (the above 
description applies to Latakia tobacco). Turkish tobacco yields a large 
quantity of ammonia. Shag yields all the products in abundance, and the 
same may almost be said of Havanna cigars. Swiss cigars yield enormous 
quantities of ammonia, and Manillas yield very little. 

Vohl & Eulenberg, who have carefully [studied the physiological 
action of tobacco as a narcotic, failed to delect the presence of nicotine in 
the smoke of tobacco. “ I he fact,” they say, “ that very strong tobacco, 
which can scarcely be smoked in pipes, may be used for making cigars, is 
explained by the abundant occurrence of the highly volatile and intoxicating 
pyridine in pip&'smoking, whereas cigar-smoking produces only a small 
quantity of pyridine, but a large quantity of collidine. In gencr.'il, pipe 
smoking produces a larger pioportion of the more volatile bases.” They are 
also of opinion that “the disagfreeable symptoms felt by persons begin¬ 
ning to smoke, and the chronic affections which occur in those who smoke 
to excess, as well as the cases of poisoning from swallowing tobacco juice 
are due, not to nicotine, but to the pyridine and picoline bases. The idea 
that they were due to nicotine originated in the fact that picoline bases 
having a high boiling point, such as parvoline, resemble that alkaloid 
greatly both in smell and in physiological action ” ( Waits, Diet. Chem., VII.^ 
H62). The conclusions arrived at by Vohl 8c Eulenberg regarding 
the absen^ of nicotine in tobacco smoke are not in accordance with recent 
investigation. Kisshing yDingl. Polyt. Journ., eexUv., 2j4»246) states that 
when experimenting on cigars he found that a large proportion of the 
nicotine passes unaltered into the smoke ; that the composition of tobacco 
smoke is highly complex, but beyond nicotine the only substances found 
in appreciable quantities are the lower members of the picoline series (Encycl. 
Brit., xxtii., 425). G. le Bon. 8l Q. Noel {Compt. Rend., June 28, j88o) 
detected in tobacco-smoke, hydrocyanic acid, various aromatic principles, 
and a highly toxic alkaloid of a pleasant odour and which they believe to 
be collidine {Year-Book Pharm. 1880, 40). 
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fhe practice of tobacco-smoking was made known to Europeans about 
the year 1492. having been first observed by followers of Columbus when 
visiting the yVest Itidian Islands. Accounts differ as to the particular 
locality where they first tecame acquainted with the practice. Ry some it 
IS affirmed that Columbus and his followers first saw tobacco smoked in 
Cuba. According to another account it is s.iid that the messengers sent 

the New World related that, on reaching thn 
island of Guanahani (afterwards named by Columbus, San Salvadorlfthcv 

whLh of burning herbs, the smolo-o^l 

which they inhaled. Lobel in his History of Plants (1576) desc ribes 
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these rolls of tobacco which were first seen in San Salvador as consisting 
of funnels of paim leaf with a filfing of tobacco leaves. The natives callea 
the plant cohtbat and the burning brand tabaco. The Spanish monk, 
Romano Pano, who accompanied Columbus (on his second expedition, 
1494-96), is said to have reported that the natives of San Domingo rolled 
up the leaves of a plant called gMicya or cohoha, and smoked them in pipes 
tobaco ; and he also described the habit of snuff-taking, Gonzalo 
Fernandez de Oviedo, Governor of San Domingo, in his Historia General 
de las Jndias {i535)f describes the iabaco, or pipe, as a branched 
tube shaped, like the letter Y; and it appears to nave been used by the 
natives, not as a receptacle for the tobacco, but as an instrument for col¬ 
lecting the smoke of the tobacco leaves which they kindled on a fire, the 
two upper branches were inserted in the nostrils, whilst the lower end was 
held in the smoke of burning tobacco. The last named author also alludes 
to the esteem with which the natives of San Domingo regarded the plant 
on account of its medicinal properties. The practice of chewing tobacco 
was first seen by the Spaniards on the coast of South America in 1503. 

As the exploration of the New Continent proceeded, it became evident 
that the habit of using tobacco by the aborigines was universal, and must 
have been adopted from very early times. OeCandolle, in his Origin of 
Cultivated Plants, p. 139, says:—“At the time of the discovery of 
America, the custom of smoking, of snuff-taking, or of chewing tobacco, 
was diffused over the ^eater part of this vast continent. The accounts of 
the earliest travellers, of which the famous anatomist Tledemann has 
made a very complete collectioni show that the inhabitants of South 
America .did not smoke, but chewed tobacco or took snuff, exc^t in the 
districts of La Plata, Uruguay, and Paraguay, where no form of tobacco 
was used. In North America, from the Isthmus of Panama and the 
West Indies as far as Canada and California, the custom of smoking was 
universal, and circumstances show that it was also very ancient. Pipes in 
great numbers and of wonderful workmanship have been discovered in 
the tombs of the Aztecs in Mexico and in the mounds of the United 
States; some of them represent animals “ foreign to North America.” 

The native names for the plant were found also to differ according to 
locality. In Mexico, where the growing herb was first recognised by 
Europeans, the word given for it was petum or petun, from which is de¬ 
rived Petunia, the name given by Jussieu to another genus of .Solan- 
acese. Yeti is another Mexican name for the tobacco plant, and in Peru 
it is called s(\yri. 

The first tobacco plants were brought to Europe about the y^r 15^ 
by the naturalist Francisco Hernandez who was sent by Philip II. of 
Spain to explore Mexico, The plants did not attract much notice in Spain, 
although the dried leaves had been introduced and smoking had for seve¬ 
ral years become a practice in that country. It was from Portugal that 
the plant first became known to other countries in Europe. Jean Nicof 
(in whose honour the genus Nicotiana was named), when residing at the 
Portuguese Court as French Ambassador, obtained some tobacco swd 
from a Dutchman, and cultivated the plants in his garden at Lisbon. He 
is said to have effected some remarkable cures on some people belonging 
to his establishment, and from this circumstance he was induced (in 150U 
to send some seed to the French Court. The fame of this herb, on ac¬ 
count of the extraordinary medicinal virtues attributed to it, also from the 
fact of its having been patronised by the Queen, quickly spread through¬ 
out France, and received various flattering names, s«ch as :— Herba 
sancta,” '* herba panicea,” ** herbe de la reine,*' “ herbe de I AmbasMdeur. 

&c- In Italy the plant was called " Erba Santa Croce after the Cardinal 
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of that name, who is said to have been the means of its introduction from 
Portugal. From Italy the knowledge and use of the plant spread gra¬ 
dually throughout Northern and Eastern Europe. 

'1 obacco was introduced into England in 1586 by Captain Ralph Lane 
on his return from Virginia with Sir Francis Drake, and the smoking of 
it was made fashionable, by the example of Sir Walter Raleigh and 
others. Sir Walter had two years previously founded a colony’ in Vir¬ 
ginia under Lane, and the colonists grew tobacco there to a large extent. 
The original import duty on Virginian tobacco in England was 2d. per 
pound. In 1603. James I- raised the tax to 6^. io<^. His famous Counter- 
hlasie to Tobacco was written about that time. 

For several years after its introduction into Europe the plant was re¬ 
garded chiefly in view of its supposed power to cure almost every imagin¬ 
able malady. Practical experience at length demonstrated the fallacy of 
this belief, and every effort was made by emperors, kings, and popes to 
discourage the use of the plant, by means of severe and often cruel punish¬ 
ments. In Turkey persons convicted of smoking had their lips cut off, 
and snuff-takers were deprived of their noses, and in some cases were put 
to death. Nevertheless the use of tobacco rapidly and steadily spread until 
it became the most extensively used article of luxury in the world. The 
high tax imposed on foreign tobaccos led to the cultivation of the plant in 
the United kingdom. This, however, was prohibited in 1660; the law not 
extending to Ireland until about 1830. In 1886 this law was repealed, and 
tobacco can now be grown as a field crop in Great Britafn under certain 
restrictions. 

Tobacco in India. 

The tobacco plant was introduced into India by the Portuguese about 
the year 1605 during the latter part of the reign of Akbar. It has been 
asserted by some authors that the habit of smoking must have been ^ac- 
tised in Asia long before the discovery of the New World, but no proof 
can be adduced in support of this theory; in fact, the entire absence of 
any allusion to the plant in the works of early travellers, and in the latest 
Sanskrit writings, and the universal adoption of a foreign name for the 
plant, are strong arguments in favour of the conclusion that the use of 
tobacco w'as unknown to oriental nations before the beginning of the 
seventeenth century. 

At this period the influence of the Portuguese in the East was at its 
highest, ana by all accounts it was through their means that the use qf 
tobacco was first made known in Persia, Arabia, India, and China. The 
plant was known to be largely grown at their settlements in Ormuz, 
and at other places in the Persian Gulf. The plant is said to have reach¬ 
ed Java in 1801. The following extract taken from the Bahar^i^Ajan 
(Quoted by Blochmann in Ind. Antiq.^ /., 164) indicates the direction from 
which tobacco and its uses spread throughout India. “ It is known from 
the MaAsir-i-Rapimi that tobacco came from Europe to the Dakhin, and 
from the Dakhin to Upper India during the reign of Akbar Sh 5 h (1556— 
1605^), since which time it has been in general use.” 

Some extracts from ancient literature, quoted in Yule & Burnell, C7/05- 
sary of Anglo-Indian Words^ are of much interest in connection with the 
early history of tobacco in India. The first account bears the date 1^4 
or 1605:— 

** In BijApur I had found some tobacco. Never having seen the like in 
India, 1 brought some with me, and prepared a handsome pipe of jewel 
work.” “His Majesty (Akbar) was enjoying himself after receiving my 
presents and asking me how I had collected so many strange things in so 
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short a time, when his eye fell upon the tray with the pipe and its appur¬ 
tenances; he expressed great surprise and examined the tobacco, which 
was made up in pipefuls; he enquired what it was, and where I had got 
It. TheNawab Khan-i-Azam replied: 'This is tobacco which is well 
known in Mecca and Madina and this doctor has brought it as a 
medicine for Your Majesty. ’ His Majesty looked at it, and ordered me to 
prepare and take him a pipeful. He began to smoke it, when his 
physician approached and forbade his doing so.” “As I had brought 
^tobacco and pipes, I sent some to several of the nobles, 
while others sent to ask for some; indeed all, without exception, wanted 
^me, and the practice was introduced. After that the merchants began 
to sell It, so the custom of smoking spread rapidly. His Majesty, how- 
eve^ did not adopt it ” (Asnd Beg, in Elliot, VI., 165-167). 

1 he use of tobacco by the people of the East appears to have met with 
as much opposition on the part of those in power as was the case in Eun> 
^'*^^*‘*^ 5 * The following passage from the Memoirs of Jahangir 
(Akbar s successor) is quoted by Elliot in Ind. Antiq., VI., 851 

u smoking of tobacco {tambdku) had taken very bad effect upon 

the health and mind of many young persons,** ordered (1617) “that 
no one should practise the habit. My brother Shah* Abbas, also being 
aware of its evil effects, had issued a command against the use of it in 
Iran. It is stated that in Lahore, during the reign of Jehangir, guilty 
persons were punished by having their lips cut. Another punishment, 
known by the name of Tashtr, was also inflicted, by which the accused per¬ 
son was forced to ride on a donkey, face to tail, and with his face 
blackened. 

Sikhs, Wahibis, and certain Hindu sects are still forbidden theuse of 
tobacco by their religious guides, though allowed to indulge in hemp and 
opium to any extent. Mussalm^ns now regard smoking as “ an act in¬ 
different,** having come into practice since the death of the prophet. In 
spite of all such obstacles, the cultivation of the plant must have spread very 
rapidly throughout India; for in almost every district tobacco is grown as 
a crop, and there is hardly an out-of-the-way village where the familiar 
patch of tobacco, grown carefully as a garden crop, may not be seen. The 
following verse, which Mr. Qrierson observes has passed into a proverb 
in Bih^, applies with equal force over the greater part of India 

“ Khaine khde, na tamdku pie, 

Se nar batdwa kaise jiel* 

i.e., “Show me the man who can live without either chewing or smok¬ 
ing tobacco.** 

The earliest attempts on the part of the British Government to im¬ 
prove the quality of Indian tobacco with a view to its export to Europe 
were made towards the end of the last century, about the time when if was 
proposed to establish the Calcutta Botanical Gardens. In 1829, experi¬ 
ments were undertaken in the three Presidencies with some Maryland 
and Vir^nian tobacco seed, according to instructions received from Cap¬ 
tain Basil Hall regarding the mode of cultivation in Virginia. Success- 
ful results were obtained by the Agri.-Horticultural Society of India, and 
samples of the produce were sent by the Court of Directors of the East 
India Company to dealersand manufacturers in London, whopronouifced 
them to be the best they had seen from India. The tobacco was valued at 
from6<f. to 8//. a pound, thus rivalling in quality some of the better prepara¬ 
tions from America and the West Indies. In 1831, a bale of tobacco, 
grown in Guzerdt, was sold in London at the rate of 6d'. a pound. These 
samples were, however, exertional ones; for, as a rule, the verdict on 
Indian tobacco exported to England has been anything but favourable. 
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The opinions, however, obtained of late years show very clearly that the 
chief defects of Indian-grown tobacco, ?-s landed in England, are due to 
causes which can, for the most part, be remedied. For instance, in 1870, 
some samples raised in the Kaira and Ahmedabad districts from Havan- 
nah seed were sent to two brokers in London for their opinion. The 
tobacco was condemned because of the shortness and brittleness of the 
leaves, attributed to over-dryness; the colour was uneven, and the central 
portions of the packages were found to be rotten, which showed the pack¬ 
ing to have been faulty. 

Another defect, frequently complained of by professional experts as 
diminishing the value of tobacco exported from India, is the large amount 
of sand and dust found adhering to the leaves. Besides constituting an 
impurity it all goes to increase the weight upon which duty has to be paid. 

In those localities where dry dusty weather prevails during the final period 
of cultivation it is almost impossible to prevent a certain amount 01 dust 
from accumulating on the sticky glandular surfaces of the leaves, but it is 
evident that the bulk of the impurities mixed up with the leaves prepared 
according to native methods could with sufficient care be dispensed with. 

CULTIVATION ANO PREPARATION. 

Area of Cultivation.—The total area in British India under tobacco in 
1888-89 was estimated approximately as 800,000 acres, and the outturn as 
over 800 million pounds. No statistics are available for Bengal; and, 
with the exception of Mysore, there are none for the Native States. But 
Mr. 0 ’Conor,in his report on “Tobacco in India ** (1875), gives a much 
gpreater area as under this crop. He writes :—“Taking the average rate 
of produce per acre at sooft, and the average daily consumption at i 
chittack per adult smoker, and allowing for exports, 1 calculate that there 
cannot be less than 2,000,000 acres altogether under tobacco in India, and 
1 think that the facts, if it were possible to ascertain them, would prove this 
estimate to be far below the truth.** 

The most important tobacco-growing districts in India are Godi- 
veri, Kistna, and Coimbatore in Madras; Rungpur and Tirhut in Bengal; 
and Kaira in Bombay. The famous Lanka tobacco is grown in the delta 
tracts of Godiveri and Kistna. The raw material for Trichi nopoly 
cheroots is supplied chiefly from the Coimbatore and Madura districts. 

Conditions necessary for the production of good tobacco leaf.'—The 
essential conditions which determine the successful growth of tobacco are 
primarily dependent on climate and soil. A suitable climate is absolutely 
necessary; and generally speaking, it may be said that the finest and best 
flavoured tobaccos are produced in those countries where the climate is 
moist and warm—conditions which prevail in the regions where the species 
of Nico^tana are indigenous. As, however, tobacco is a quick-growing 
plant, it can be cultivated more or less successfully all over the warmer 
and temperate parts of the world, if care is taken to select the most suit¬ 
able season of the year. In India, for instance, the plant is usually treated 
as a cold-weather crop; whilst in temperate countries, such as Europe, it 
must be CTown during the summer months. 

The Kind of soil most suitable for the tobacco plant is found to be a 
friable welWrained sandy loam, not too rich in organic matter. The 
above description applies chiefly to its mechanical properties. Chemically 
the required condition may be inferred from a knowledge of the ash 
constituents of tobacco leaf of good qyality. 

The bulk of the tobacco grown in India isconsumed by the native popu¬ 
lation, to suit whose taste and mode of using it, all that is required is the j 
production of a leaf possessing sufficient flavour and strength. The Eu- | 
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ropean smoker, however, requires a different article, that is, a better pre¬ 
pared flavoured, easily combustible, and with a minimum amount 

of nicotine. The shape and texture of the leaf is also of great importance, 
especially for the manufacture of cigars. In order to produce a leaf of this 
description care must be taken to select the kind of seed which will yield 
such a leaf. With suitable climate and soil, and the proper kind of seed, 
the cultivator will have secured the preliminary conditions towards the 
production of a well-shaped and well-flavoured \eaf. Much, however, 
will depend on the mode of cultivation adopted, and still more on the 
after-preparation or curing of the leaf. The various operations concerned 
with the actual cultivation of the plant, vif., the preparation of the seed¬ 
beds, the sowing of the seed, the transplanting of the seedlings into pro¬ 
perly prepared ground, weeding, watering, topping the flowering stems, 
and the removal of superfluous shoots, guarding against insect attacks 
and diseases, and finally the ]ud\c\o\is plucking of the mature leaves, will 
be alluded to in greater detail further on. The amount and quality of the 
manure required for any particular soil must be determined either by direc t 
analysis of the soil, or by inference drawm from observation of the defective 
properties of the product. An excess of nicotine, for example, indicates a 
badly prepared or an improperly drained soil, or that the manure given 
was too highly nitrogenous. Again, if a tobacco burns badly, and with a 
dark ash we may conclude that the soil was deficient in carbonate of potash, 
that very important substance, which, combining with a vegetable acid, 
gives to tobacco leaf its good burning properties. In fact, a soil deficient 
in potassium carbonate will never grow good tobacco. There do exist 
virgin soils which contain naturally all the constituents necessary for the 
production of good tobacco, but even they after continuous cultivation 
must from time to time be replenished with suitable manure. In certain parts 
of Java it is said that tobacco requires no artificial manure, as the requisite 
mineral constituents are continually being supplied by volcanic action. 

A valuable report on the “ Cultivation and Preparation of Tobacco in 
India ’’ by Dr. Forbes Watson was published in 1871, appended to which 
is a translation of a ** Manual of Practical Operations connected with the 
Cultivation and Preparation of Tobacco in Hungary *' by Mr, J. Mandis, 
one of the Government Inspectors for superintending tobacco cultivation in 
that country. The following extracts have been selected as possessing 
special interest in connection with tobacco operations in India at the pre¬ 
sent day. After commenting on the adverse opinions pronounced by the 
London brokers on the Kaira samples of tobacco forwarded by the Bombay 
Government in 1870, he remarks:—“These faults are either accidental, 
as in the case of the wrong mode of packing, or they are preventible by a 
careful method of curing the tobacco. The question of the acclimatisation 
of Cuban and American seed in India, intimately connected as it is with 
the question how far tobacco can be made one of the staples of Indian 
export, is far too important to be decided on such insufficient data as a 
few preliminary experiments can give. The example of the continental 
countries, France, Germany, and Austria, where the acclimatisation of the 
American varieties has been carried out successfully on a large scale, 
clearly proves that, provided the trials be made in the same systematic and 
persevering manner, a similar process will succeed in India also, as rnore 
favourable conditions of climate frequently prevail there.” “ The conditions 
and circumstances attending the industry in Austria present some points of 
resemblance to those occurring in India. The districts devoted to the 
growth of tobacco in Austria are situated principally in Hungary and 
Galicia, where the soil is similar in many respects to that of large districts 
in India, and the climate very continental and dry. Although the mode 01 
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cultivation and preparation is still to a great extent in a very backward state, 
the quality and quantity of the produce satisfy the internal wants ; there, as { 
in India, the improved and extended cultivation is principally insisted on with i 
a view to an export into foreign countries.** “ According to the unanimous ^ 
statement of the reports from India, the chief desire of the native cultivators 
is to obtain strength, which implies a high percentage of nicotine in their 
tobacco. But the Havanna tobacco is exactly that which contains the 
smallest known amount of nicotine, and the most^ esteemed varieties of 
tobacco generally appear to contain less of this principle than the common 
tobaccos, whilst, on the other hand, they are distinguished by richness , 
aroma. Exact scientific observations and experiments have establi^ed 
beyond doubt that complete acclimatisation, that is, a complete reproduc¬ 
tion of the plant with all its distinguishing characteristics, is not obtained 
by merely using the seed of the desired variety. The accltmatisation de¬ 
pends on a concurrence of several conditions, and in the exact measure in 
which these conditions are fulfilled, the acclimatised variety will approach 
to, or recede from, its original character. The observations which bear on 
the whole question may be considered from a twofold point of view—i. 
How far are the botanical characters of the plant, the number, size, and j 
shape of leaves, the position of the ribs, &c., preserv^ ? 2, hat are the ! 

changes in chemical composition ensuing on acclimatisation, as^ compared 
with the original plant ? It may be remarked that if the scientific investi¬ 
gation were complete, the two points just mentioned would embrace the 
whole question. As matters stand, however, the data bearing on these 
points afford only means for sifting and ascertaining the meaning of the 
various practical observations made on the smoking qualities of the differ¬ 
ent kinds of tobacco, on their combustibility, strength, and aroma.** 
The individual and distinctive characters of the various tobaccos, as arti¬ 


cles of consumption, depend mainly on the proportion of four elements 
isit on those of the mineral constituents, among which the potassium salts 
are most important; 2nd, on the amount of albuminous compounds; 3rd, 
on the amount of nicotine; 4th, on the amount of nicotianine and of the 
essential oil. The influence of the mineral constituents on the properties 
of the tobacco leaf, as at present established, seem to be twofold. In the 
first place, the ash seems to act by its great amount as a preserving and 
antiseptic principle, preventing and stopping the fermentation, thus facili¬ 
tating the operation during tne curing of the tobacco, and rendering the 
final commodity stable and unalterable. In the second place, the presence 
of a large quantity of potassium salts, and especially of the nitrate and 
carbonate, seems essential to assure a proper burning of the prepared leaf 
a most important point in the estimation of various kinds of tobacco. In 
so far then as these two properties are concerned, the value of the products 
will not depend on the kind of seed taken, but only on the soil on which 
the plant has grown and the kind of manure which has been employed.** 
The albuminous substances amount to lO and more per cent, of the 
dry leaf before curing. Their presence in the prepared tobacco prevents 
the proper burning, and besides gives rise in burning to a disagreeable 
smell which overpowers the aroma of the leaf. It is the chief end of 
curing and fermentation to get rid of these substances.** “ The condi¬ 
tions which favour the formation of the compounds which give to the 
tobacco its aroma are sunshine, w'armth, and a light airy soil, sandy or 
calcareous. I hus it comes to pass that a given variety of tobacco may 
either be very strong, but containing fewer of the aromatic principles, or 
rich in aroma and less strong, the latter kind being the more esteemed of 

the two. The H avanna is the example of a tobacco of this 

kind,” “ From this cursory view of the principal constituents of the prepared 
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tobacco leal, it appears that its outward shape and size, the strenjrth and 
disposition of the ribs, See., together with the character of the aroma, 
depend to a large extent on the kind of seed used, and will probably 
remain substantially unchanged in the acclimatised plant j whereas the 
amount and relative proportion of the mineral constituents depend ex- 
cl^usively on the soil and its cultivation ; and the amount of nicotine and 
the (ji^ntity of the aromatic substances partly on the soil, and partly on 
the joint influences of temperature, sunlight, and moisture. The conclu¬ 
sion to which the above paragraph more especially points is the imporlK 
ance of the influence exercised by the soiL^’ ** Numerous experiments and 
observations bear out this view^^ In the numerous notices about Indian 
tobacco published in the Proceedings of the Agri.-Horticultural Society 
of India there is repeated mention of a valuable variety of tobacco re¬ 
stricted in its growth within narrow limits, and different from the usual kinds 
grown in the villages around. The action of the soil on the plant is 
twofold. It acts by the chemical constituents contained in it, and by its 
state of aggregation and its physical properties. As the tobacco is a very 
exhaustive plant it wants an ample and rapid supply of its ash consti¬ 
tuents and of ammonia. The want will be best supplied when the soil con¬ 
tains a great proportion of vegetable mould, as this will present a large 
proportion of the ash constituents in a soluble form. The physical pro¬ 
perties of the^ soil which most influence the cultivation of tobacco are, its 
state^of cohesion, its power of retaining water, and its power of absorbing 
heat.** “ For the cultivation of aromatic varieties of tooacco, a light loose 
soil, readily absorbing heat, is required, such as a sandy or calcareous 
soil. This kind of soil will never have a high retentive power for moisture, 
and this is of considerable importance, as stagnant moisture must be care¬ 
fully avoided. On the other hand, the soil should always remain slightly 
humid.** **The next important conclusion is, that in order to obtain the 
same combination of strength and aroma in the acclimatised plant, it must 
be placed under equally favourable conditions of temperature and mois¬ 
ture.** ** In this respect India ia situated more favourably than the Europe 
States, where the foreign varieties of tobacco have been acclimatised, and 
where the principal advantage consists in the better shape of the plant, 
and in the position, number, and disposition of the leaves. In Europe 
the climate is such as not to allow of the full attainment of the original 
aroma; although, even as regards aroma, the plant raised from Cuban 
seed in Austria is favourably distinguished. The diversity of climate in 
India ought to enable us to put the acclimatised plant under conditions 
similar to those existing in the country where it is indigenous.” "The 
cultivation and preparation of the acclimatized as well as of the native 
varieties of tobacco (intended for export) can only be carried out success¬ 
fully when certain fundamental principles are acted on. The most im- 


cutting ana gathering the ripe leaves; 4^ proper moae oi curing me jeavw, 
5, commercial assortment of the produce. First, as regards the seed, it may 
be observed that in France the greatest attention is now paid to its selection. 
Formerly, nearly eve^ cultivator of tobacco provided his own seed ; no\^ 
the Government administration has taken this matter into hands, and 
grows its own seed, selecting with extreme care only the finest plants for 
it, and this seed it supplies to the farmers, who are prohibited from using 
any other. There are several advantages in this system. The seed pro¬ 
ceeds exclusively from the very best varieties, and each variety is kept dis¬ 
tinct in cultivation, so that the seed sown by the farmer is uniform in k'*’0' 
This is a very important matter,” ” A proper system of manure and or 
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rotation of crops is of great importance, because tobacco is a very exhaus¬ 
tive plant. The mineral substances essential for the growth of tobacco 
are chiefly bases; potash, lime, and magnesia,—whereas the amounts of 
phosphoric, sulphuric, and silicic acids are less important. Now as these 
latter substances are exactly those most important in the cultivation of 
grains, the position of tobacco in the rotation of crops is fixed. Of the 
store of available mineral substances in the soil, made up partly by the 
ever progressing decomposition of its constituents and partly by manure, 
the tobacco will principally exhaust the potash, lime, and magnesia only, 
whilst phosphoric, sulphuric, and silicic acids will go on increasing In 
amount. If now a crop of grain be taken from the same soil, these acids 
will be used up, whilst potash and lime will be accumulated, thus restoring 
to the soil the conditions for growing tobacco. A proper manure is of 
essential importance. Thus, on soils poor in lime the use of burnt lime 
orgvpsum is recommended. Cow, sheep and goat’s dung is most usually 
employed, besides sewage, which being rich in ammonia and potash does 
very good service. ** 

“ Next in importance is a proper system of cutting and gathering in 
the ripe plant. Carelessness in this respect is one .of the greatest defects 
m the cultivation of tobacco as practised in India. Throughout Europe, 
in the United Stales, and in Cuba, the gathering does not take place at 
once, but extends over a long period, the leaves being taken one by one 
as each gets ripe.*’ “ The same care is taken in Turkey to collect only 
the npe leaves. In Albania and in the district of Salonichi, where the 
finest Turkish tobacco is grown, the gathering extends over from three to 
four weeks, and takes place at five different periods.” “ If the gathering 
of all the leaves is done at the same time, then one cannot fail to gather 
one portion of them while vet unripe, and another portion when over-ripe. 
The consequences are almost equally fatal.” “The proper moments for 

the gathering of the leaves are just the latter stages of ripening, when the 
mineral substances are rapidly increasing. Then the mineral substances 
begin to diminish again, thus reducing; the combustibility of the final pro¬ 
duct ; the gummose substances diminish equally, which renders the dried 
leaves less elastic and more crisp and brittle, and subject to being reduced 
into dust; and finally the proportion of nicotine is rapidly increasing 

f _ _lt__ “1 1 ,, .. 1 . ... S$ ^)f it ought to be care¬ 

fully avoided. The curing of the leaves is perhaps the most -mporlant 

operation. It can be done properly, only when the previous operations 

have been executed with all the care insisted on in this report, for even the 

best material can be enihrely spoilt by bad curing. Curing consists of a 

senes of operations. The cut leaves are first allowed to wilt, in the next 

stage they acquire the proper colour, then they are dried, made into‘hands ’ 

and finally undergo a fermentation. In the first three stages most of the 

usual methods of manipulation are defective. It is here to be noticed that 

in the course of his experiments in Dharwar, Mr. E. P. Robertson hit on 

the right principl^. For an account of these experiments see paragraphs 

under Bombay Cultivation.* “The leaf is subjected to a remarkable 

hrororesrof ‘he curing. The organic substance undergoes 

the process of decomposition, water and carbonic acid are g-ven^off 

and compounds are formed containing a higher percentage If carbon 

distinguished by a brown colour, and probably anrio-ous^o Jhe brow^ 

AtXrsame'^d3?herib'^ produced by lecay of vegetable matter. 

especially durfne theVnal sUee 
of fermentation. This chemical transformation is a gradual process and 

requires time-weeks and months even-to develop itfelffully.Tnd diring 
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this time there are oiner influences at work which may become injurious to 
the product if the utmost care be notrtaken. /s/. If the leaves are allowed 
to dry too soon, and especially if they are exposed to the sun, the process 
of the decay of the substance of the leaf, and the decomposition of albu¬ 
minous matter is left incomplete; some of the shaded portions of the leaves 
jemain green, and the portions exposed to the sun get yellow, not in con¬ 
sequence of the internal decomposition, but solely because the chlorophyl, 
or gfreen colouring matter, becomes bleached by the sun. Such a leaf will 
finally present an uneven colour, a chequered appearance, and, especially 
the portions which got dry in the sun, will be very brittle and crisp. 2na, 
If, in consequence of careless manipulation in the handling, the leaves are 
allowed to rub one against the other, or if moisture in drops collects on 
their surface, either by rain or by artificial moistening, or even by too 
violent a sv/eating, then those places begin to rot, become very deep brown 
or even black, the fibres of the leaves become injured, and the leaves alto¬ 
gether become brittle after drying. The fleshy midribs are a great 

difficulty in complete drying, and unless they get completely dry they will 
entail mouldiness, which may communicate itself to a great portion of the 
leaf, The operations during the curing require a repeated handling 

of the leaves, and only a very methodic way of manipulation will prevent 
mechanical lesions, holes, and fissures, all which cause a serious diminu¬ 
tion in the value of the produce, because such leaves cannot be applied to 
the manufacture of cigars. It will be seen that most of these points are 
taken into account in Mr Robertson’s directions. (See under Bombay 
Cultivation.) The proper manner of sorting, packing, and arrangement 
for the market generally is of very great importance in ensuring com¬ 
mercial success. The sorting must nave reference to three different 
objects: it must refer to the ultimate destination of the tobacco, so 

that tobacco suitable for the production of cigars shall be separated 
from that which is to be used for cutting up and from that used for 
the manufacture of snuff; 2/?d, it must look to quality, that is, to the 
more or less successful curing, so that all the kinds of leaves are again 
sub divided into three or four portions of different quality, by which means 
a much better price i» obtained for the whole quantity of tobacco, because, 
if a small percentage of good leaves be interspersed among a large num¬ 
ber of second-rate quality, the manufacturer will disregard the good leaves 
altogether, and fix the price as if the whole bale were uniformly sccona- 
rate; it must take size into consideration. Good sorting is a mos 
tedious and difficult operation, and can only be carried out successtui y 
when the precautions here insisted on have been observed during 
whole cultivation of the plant, that is, when the same kind of see ^ 
been employed and the plants consequently all belong to the same vane y* 
and when tKe gathering of the leaves has taken place in such a man 
that the three to six diftert nt kinds found on the same plant have all 
collected at different periods and kept separately. Besides, it neea 
very good judgment to recognise the precise quality of every leat an 
special suitability for some particular destination, a destination J 

pendent not only on the inherent qualities of the leaf, but also on ' 

trade customs.’'^ “The great difficulty in curing tobacco is the d'sposaUit me 
midrib, which persists in eilher drying stiff or not drying at all. B y 
should it not be removed ? Not entirely, for then the leaf would b P t 
two, but only on the back of the leaf, where the convex and grater part o^ 
the midrib projects. The operation, though a one. would b^o^^ 

easy to any child after an half hour s practice. The op at 

take a leaf in his left hand, holding it he would 

the sialk end. About half an inch from the end (the sUlk end}, he wouia 
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make an incision in the midrib with the thumb-nail of the right hand and 
turn up an end. He would' then take hold of this with the finger and 
thumb of the right hand, and with an equable force pull off the midrib 
downwards towards the point of the leaf. As soon as it became very fine, 
and there was a danger of the leaf being torn, he would nip the midrib 
off with his finger and thumb. By this the concave or nearly flat surface 
of the midrib would be left on the upper side of the leaf, while on the 
back of the leaf the only sign of the midrib would be a narrow depression 
running down the centre of the leaf where the troublesome mic^ib had 
been. 

The sun-flower (Helianthus) might be advantageously grown among 
the tobacco, ist, for the shade it would give to the larger and coarser 
tobaccos required; 2nd, for the admirable stringing rods (if string itself is 
not used) which their stems supply; 3rd, as they would (if their leaves 
were ploughed into the ground) give almost the exact vegetable mould 
which is required by tobacco, h rom the exposition presented in this 
repc^, it is manifest that great and systematic care must be given to the 
acclimatisation and preparation of tobacco to ensure a good result. From 
the choice of the district and soil where the plant is to be grown, through 
all the stages of cultivation and preparation, every stage is of decisive 
influence on the final produce, and the neglect of any one of the manifold 
precautions will at once tell upon the marketable value of the leaf, and 
render the pr^uction unremunerative.** “ The very wide scope of the 
question is evident. It involves nothing less than the reform of a consi¬ 
derable branch of agriculture/* This reform can only be brought about 
gradually and by the force of example, which is the only manner ip which 
agricultural reforms have ever been introduced. The possibility oJr grow¬ 
ing superior varieties of tobacco must be demonstrated practically, and 
this not only in a few garden experiments, but on the same scale and in 
the same manner as it is to be conducted by the producers. The proposed 
measures are, therefore, not merely tentative, and promising only a pro¬ 
blematical success; on the contrary, precedents applying very closely to 
the point show that it is only necessary to follow a known tract and apply 
principles which have already succeeded in the case of other commodities. 
And the similarity between the proposed cultivation of tobacco and that 
which has been successfully carried out in the case of tea is very great 
In both instances the object aimed at is the production of a leaf contain¬ 
ing certain active principles, and combining certain conditions as regards 
strength and aroma; and even the processes in the final preparation of 
the leaves are in some measure analogous and certainly require as much 
nicety of manipulation in the one case as in the other. More than this 
the conditions under which the experiments on the tobacco will have to be 
conducted are far more favourable to their success and to their economical 
imporUnce than was the case in the parallel instance of tea. Tea was an 
entirely new culture; the popular interest in it had to be created • whereas 
thousands of acres are already devoted to the cultivation of tobacco and 

a vast mass of people are already interested in everything which affects 

the commerce in one of their own chief articles of production It remains 
only to open to them the prospect of an advantageous export trade bv 
pro^ert conditions which must be satisfied in view of this 

Mr. O’Conor, in the concluding chapter of his exhaustive report P-ive<; 

rn“lndlaTn'"r8T7 tI conditions and prospects of the tobacw induMr^ 
in India in 1873. There is no reason to suppose that since that ♦v.i 

quality of the bulk of Indian tobacco has‘^ranrwarS^^p^vi^^d 

although comparatively little has been done to increase materially ih^ 
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export trade to Europe, still the results of private enterprise are continually 
showing to what extent improvement can be effected with capital aided 
by Western experience. 

As to the possibility of improving the quality of Indian tobacco up to 
the standard reouired for European consumption, Mr, O'Conor remarks 
as follows Undoubtedly a considerable time may be expected to elapse 
even after Indian tobacco generally has been improved up to the point where 
it will be fit for export to the European market, before any such very ex¬ 
tensive demand will arise as to make a development of the area of cultiva¬ 
tion necessary; but the actual extent of cultivation is very g^eat, and it is 
desirable to consider whether efforts might not with great advantage be 
made to improve the quality of the tobacco now produced in this country 
"up to the standard required by European taste, as well as to increase the 
yield of the cultivated area. In the first place, any well-directed effort to 
improve the methods of cultivation now pursued, must, pro ianto, re-act 
upon the general agriculture of the country. Tobacco is essentially a crop 
wnich requires high cultivation, and the example given by the successful 
growth of tobacco in accordance with sound principle will, of necessity, 
have a most beneficial effect upon native agriculturists. In the plains of 
this country all lands yield two crops in the year, and land which has been 
properly prepared for tobacco will require comparatively but little attention 
for the second crop, while this at the same time, in consequence of the 
high manuring and deep cultivation required for tobacco, may be expected 
to give much more than an average yield. The crops taken off tobacco 
land in the second year in America are always much heavier than those 
given by ordinary lands not previously treated for tobacco,” ” In the second 
place the importation of tobacco into India, caused as it is entirely by the 
presence of the European population of the country, would almost alto¬ 
gether cease coincidently with the improvement of the quality of the local 
produce up to the European standard. And in the third place, I conceive 
It to be an object of importance to improve as much as may be possible 
the quality of a crop which already occupies an enormous space in the 
cultivated land of India,** “Weare acquainted with many places in India 
which now produce abundant crops of good and tolerably well-flavourM 
tobacco, and it is to these places that the efforts of tobacco planters should 
be directed. It is useless to undertake the cultivation of this plant in 
tracts like the Berars and the Central Provinces, where the climate and 
soil are alike unfavourable to tobacco, and where consequently the yield 
is poor and the quality bad. The tobacco-growing tracts of 
comprised in Burma, many parts of Bengal, some small scattered ti^cts 
in the North-West Provinces, a large area in the Bombay and Madras 
Presidencies, and the Native State of Travancore. In these provinces 
the cultivation might be spread and the quality of the produce very greatly 
improved.** It has. been grown in India for two hundred 
years ; its cultivation is widely diffused, and in some 
enjoys good repute among Europeans as well as Natives* 
mentofthe quality, and the development of the industry, so as to maire 
tobacco a profitable article of export to the Europ^n market, now se 
to lie with the private capitalist rather than with the Government. l 
question for consideration seems to be, how far the Government and 
should encourage and sustain the well-directed efforts of ^ 

associated capital and energy in working out and extending an indus y 

which has taken deep root in the country.* . u- i, Indi- 

After the publication of Mr. O'Oonor's report, which cleaHy ndi 

cated the conditions and possibilities of the tobacco industry in India at 

that time, the question arose as to whether the Government, by impo t g 
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skilled curers from America and other countries, and posting them in the 
best tobacco-growing tracts of India, could effect such a general improve¬ 
ment in the quality of Indian tobacco, as would enable it to compete with 
the bulk of the leaf imported into Europe from America. The opi¬ 
nion, however, of competent officers was, on the whole, unfavourable 
to the proposal to import foreign curers to instruct the people, as it 
WAS thought thAt more substAntiAl good would Arise by encourAging 
private enterprise. The progress which has taken place, especially in 
the Madras Presidency, affords a better indication of future success, than 
could be obtained by any number of experiments carried out under the 
direction of Government. Some extracts from a letter on this subject by 

u*** experience of the natives of 

the Madras Presidency, 1 do not at all think they would follow any im- 
proved method of dealing with their tobacco, unless indeed a pecuniary 
advantage in the change could be made immediately apparent to them 
m their narrow experience. Substantial proof would, I think, be neces- 
pry of the money advantage to be obtained before a ryot would volun- 
tArily alter the current method of manufacture which has so long been 
pursued in his district.’* “This could only, under any circumstances, 
occur in a few districts, as most tobacco cultivators are quite content with 
a local ^le of their crop, and, furthermore, there are but few districts 
in this I^esidency where tobacco, fit for European sale, can readily be 
grown. This latter is, I think, rendered evident in my various reports on 
tobacco. Furthermore, I do not believe there is any great art in the 
proper curing qf tobacco. This, 1 think, is evident from the fact that 
tobacco is successfully cured in the Philippines by a people that are cer¬ 
tainly not more intelligent than a native of South India. Even now the 
tobacco of the Godavery lunkas and Dindigul is also successfully cured 
by natives, though it requires a certain experience before their cheroots 
are thoroughly liked by Europeans. At the present time, there are 

South India, as Messrs. Campbell & Co., Dindigul 
and Messrs. Roberts, Coconada, who are attempting not unsuccessfully 
to produce Indian cheroots for European smokers. The judicious care 
necessary for the curing of tobacco, which is more necessary to success 
than special art, will, I think, be produced in the districts, as the trade 

Asa personal opinion, therefore, I cannot see 
that the introduction of a teacher from Manilla would be productive of 

^ewn fhaMt reports have^ abundantly 

rnn hp Ir ^ ‘ 'r Jungly districts of India that the best tobacco 

can be grown. Iravancore, Burma, the wilder parts of Coimbatore the 
Lower Pulneys &c., have produced the_best, with the'exception of the 
centres cited alwve. The ordinary practice of placing good tobacco seed 
in the hands of iahstldars for cultivation in unfavourable districts can 

Lor^m^^d that smaH^q^alTtitiTsT^^^^^ shtldVeTss^^edTo 

rhanVe'lat.?°T** " discrimination in the quality of hi^ p&cj 

Jrpt\ just"as"’rhe atrspheT^gels’’dr o? tobacco, llfl 

the curing has to be hurried to prev^ent’lhe'feaf becomfng 
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what, no doubt, the ordinary cultivator fears more to prevent, loss of 
weight by the rapid evaporation of the moisture in the leaf. The curse 
of tobacco-growers in these districts is this hot parching atmosphere 
in February, April, and May; but for it Southern India might compete 
successfully with Cuba; hasty slurred-over curing.ruins our leaf. We 
ourselves have in a small way remedied this by bringing in half-cured leaf 
from native gardens and slowl> curing it in vaults built at considerable 
cost below ground where we could produce an artificial atmosphere. As 
this artificial atmosphere is absolutely necessary for the successful curing 
of tobacco in Southern India, we would suggest the erection of.curing 
sheds in suitable localities where the produce of native gardens might b( 
brought and slowly and methodically cured. The difficulty would be, thal 
native gardeners would not bring their leaf unless it was purchased. 
Government might not care probably to make such large purchases. 
Moreover, intimate knowledge of the localities is necessary, as the leaf 
grown in the vast proportion of native gardens is of no use whatever for 
burning; the soil in which it was raised and the water in the well by which 
it was irrigated being deficient in the necessary * salts.' This leaf is used 
for chewing, and there is a great demand for it. Coffee planters seldom 
cure their own produce. The berry from perhaps a hundred different 
estates goes to the same curer on the coast. Tobacco should be treated in 
the same way. The cultivator has not sufficient time to devote to the 
ctiring of his produce. Curing should be quite a different and 
industry. It would then be slowly and carefully undertaken and attends 
to. In South India cultivators of gardens irrigated by wells get usually 
three crops off their soil in one year; the consequence is, that no 
has the tobacco been cut than the roots are tom up, the ground plou^ed 
and grain sown ; until this is done and finished, the tobacco is forsaken, 
and at its most critical moment the curing is neglected. Often have we 
heard the native gardener g edge the time that tobacco curing 
again, where is there a native gardener who will go to the expense m buna- 
ing pucka to enable him to produce an artificial atmosphere? 
the tobacco gardeners in Southern India cultivate remarkably 
fail in the curing, we have long recognised the fact that, as m indig 
planting, so with tobacco, the produce should be raised by . 

the curing should be done by Europeans. Indigo planters build rac o 
in the native centres of cultivation, watch the culture, 
duce to the factories where European supervision has raised Indian m g 
to its present high standing. So must it be with tobacco, . 

assistance to the pioneers of the new industry from Government w 
not that South India may some day see the factories of the iiurop 

tobacco planters." , of 

Mr. Tucker, in his note accompanying the report on the otatis 

the Inland Trade for 1888-89, makes the following remarks in 
condition and prospects of the tobacco industry in India : in p 

pal barrier against a larger trade lies in the ignorance of the t 

art of curing the leaf. A sufficiently profitable market might be ® . 

ordinary Indian‘tobacco if it were properly cur^ ; but the 
which the narcotic is usually consumed by the natives themselves 
encourage a knowledge of curing. It is either chewed as a 
mixed with lime, or smoked in the form of a conserve or paste mi 
treacle and other ingredients. In either case, pungency . e 

or delicacy of flavour is the chief desideratum*^ SM*^^^:nrreasing 

provement in Indian tobacco manufactures lies in the steadily „ 
consumption among the richer classes of natives as well as th P“ 

population of the country cheroot and pipe tobacco. 
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^ Chief Operations.—Mr. SchittVnayer’s paper on “Tobacco and its 
culture, putuisned in the Annual Report of the Madras Agricultural De* 

partment; 1877-78, contains much useful information on the cultivation 
and curing of tobacco, and more especially with reference to the 
methods best adapted to the climatic conditions-of South India. Omitting 
thedetaded directions concerning the cultural operations some extracts 
may be here given describing the various stages ip the preparation of the 
leaf from the time of its ripening until it is ready for the market “ The 

plants commence to ripen about three months after being planted; this 

IS indicated by the l^ves assuming a marbled appearance and a yellow¬ 
ish gre^ colour. The leaves also generally become gummy and the 
tips bend downwards.” t, j 

.f. ** Harvesting.—T he leaf being matured, it should be harvested only 
after the dew is off the plants and not on a rainy day. There are two 

modes of harvesting-gathering the leaves singly, and cutting down the 
whole plant. Gathering single leaves admits of removing them from the 
plant as they ripen j the bottom leaves are removed first and the top leaves 
left some time longer until they have attained full maturity. The cultiva- 
tor IS thereby enabled to gather his crop when it possesses the greatest 
value. This plan necessitates, however, a great amount of labour, and in a 
hot chma e the single leaves are apt to dry so rapidly as not to attain a 

PnvS 1 ■" Stacking in heaps, however, 

involves great nsk of the leaves heating too much and developing a bad 

flavour, whereby the tobacco loses more or less in value. For Indian cir- 
ft®, generally, I believe that cutting the whole plants is better 
InncPlnifl^ P gather!ng the leaves singly. For cutting down the plants, a 

‘^^‘^PP^': should be used, the man taking the plant with his 
^ inches from the ground, and with the knife in his right 
nbTnl’*; ‘hrough the stem of tTie plant just above the ground. If the 
PrnrlL f Sufficiently Wilted, he may lay the plant on the ground and 

f j however, the plants are so brittle as to cause 

^hem down, he should give the plants to 
P. Wk * ^^ 7 ' • shade. ” After describing in 

hnn^^-^ fK ^ framework on which the plants are tS be 

^ li .shade until they are sufficiently wilted, MrP Schiffmayer 
proceeds to give directions regarding the drying shed ^ 

When culti^vating tobacco on a small scale, any shed not in use will 
answer, provided that it conUins a sufficient number of doors and windows 
o admit of regulating the circulation of air. A roof mad^of straw seems 
to answer very well The shed should be high enough to admit o^ Tan^! 

mg three rows of tobacco in it, one above the other The *■' 

slf ^rtrotanti" ac^cS rg‘io 

bottom of7he‘"sLd"trtte the 

tobLco for the purpose of strmoiniT P'^“ 

the plants immldiately afterTh'^y haw realheH 

can be giveFas to the distance thTl°°\ ‘'’t ™'® 

each other; the distance to be civen should be placed from 

the plant,'the degree o^rpenefrandeVnL^*';?"^^^^^ ‘^^^Pecies of 

The purpose of hanging the nlant . ^he state of the weather. 

leaves to'^dry gradual v1o a«ume ''a”" 

y g aouaiiy to assume a good yellow colour, to cause a slight 
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fermentation in them, but to allow such circulation of the air between the 
plants as will facilitate the gradual escape of the moisture from the plants 
and to prevent the injurious development of ammonia and othercombina- 
tions that give rise to the bad 6avour in the tobacco. How to attain this 
must be left to the judgment of the cultivator; he, by frequent examination 
of the_ plants, and by careful observation of the changes going on in the 
leaves,*will soon find out the right way to accomplish it.*’ “The leaves 
must be examined carefully every day 5 there may be some plants which 
dry quickly, others more slowly ; one plant may progress very well, where¬ 
as another hanging close by decomposes too rapidly, and again another 
too slowly.” “ The plants should remain on the lower tier until the leaves 
have turned yellow, which will take place within six to ten days according 
to circumstances ; after this they should be hung on the upper tiers. There 
they should be hung more apart, each plant hanging free.” “The light 
yellow colour of the leaves should change into a dark yellow golden*colour 
or light brown. After hanging on the upper tier for about a week, the 
veins of the leaves will be nearly dry leaving only the midribs pliant. 
The drying of the leaf and the changing of its colour proceed gradu¬ 
ally, commencing from the margin and proceeding to the midrib. At 
this time the plants may be hung closer together, the evaporation from 
the leaves being little,” “ All the windows may be kept open from this 
time ; the tobacco may also be brought into an open shed or even hung 
outside exposed to the sun.' In about a week more the midribs will be 
entirely dried up, and the tobacco fit for stripping. 

“Stripping may be performed at any time, provided the leaves after 

being once properly dried have again become pliable. For stripinng, 
such a number of plants as will furnish work for several days should be 
taken down on a morning when the plants have absorbed some moisture 
and have become elastic; they should be put in a heap and properly covered 
to check evaporation. If, however, the night-air should be so “*”7 
that the leaves cannot absorb sufficient moisture to become pliable, then a 
moist atmosphere can be created either by steam, or by pouring water on 
the floor, or by keeping chatties with water in the shed.^ If this cannot be 
done, the tobacco must remain hanging until there is damp weathCT. 
Under no condition should the tobacco be stripped when not pliant, that is, 
if the leaves are so brittle that they would break when bent or rolled. 

“Sorting.— Tobacco intended for smoking should be carefully soi^ 
when stripped. There should be four sorts, viV., large equal 7 2 , 
coloured untorn leaves; awd, leaves of good size and colour but ’ 

leaves of inferior colour and bottom leaves, and 4ih the refuse containing 
shrivelled-up leaves, &c., to which may be added the suckers. L^vc 
under No. i when thin, elastic, and of good species, are mostly valu^ ^ 
wrappers (outside covers) for cigars. No. 2 may al^ be us^ 
but are less valued than No. i ; they are adapted for fillars 
bacco.” “The leaves should then be made into hands, f'fi,. . 
leaves should be tied together by twisting a leaf round the end .f when 

each sort should be attended by a special man to avoid 
making the hands of the two first sorts, ‘he <nan ^shouW take each^le^^ 

, smoo 
if, trea 

numoeris ready vu lUAtvc «» ......... ..... "r"7 " 

laid aside, and a weight placed upon it to keep the eaves 

Bulking.—B ulking means placing the tobacco jf^'^es in h P 
purpose of heating it, in order to attain colour and flayo^; this is cot 
E utfn various wayf, nearly all of which i".velving greatJatour a^d 
most insUnces tobacco loses more or less in value dunng the process cai 
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curing* It must here be mentioned that the more care is taken in raising 
the crop, the less attention the tobacco requires in the shed. With a good 
species of tobacco grown on light friable soil, treated as laid down in this 
paper and the leaves dried as mentioned above, little care will be needed, 
after the leaves are driecf and stripped. By the drying process described, 
the leaves will have undergone a slow fermentation which makes it un¬ 
necessary to watch or guide a regular fermentation afterwards, hence 
bulking, and fermenting as generally understood, are not required.” ** If 
the colour of the leaves is not uniform, or if it is desired to give them a 
browner colour, then the heaps must be made large and a somewhat moist 
atmosphere is reouired in the storing-room. This will cause fermentation 
to set in after a snort time, and the heat to rise after some days so much 
that rebulking is required, which is done by putting the top leaves of the 
old heap at the bottom of the new one. Under such circumstances, the heap 
must be frequently examined during the few first weeks to prevent over¬ 
heating, It is advisable to rebulk the tobacco also, even when not much 
heated after the first fourteen days, and again a month later to ascertain 
the exact state in which it is. Sometimes the tobacco becomes mouldy ; 
this may occur especially with tobacco which has been manured with 
chlorides, which cause the tobacco to become more hygroscopic than when 
manured otherwise. If this occurs, the mould must be brushed off, and, if 
necessary, the tobacco dried. The tobacco may now remain heaped in 
the store-room until there is a chance for sale.” ** It is sometimes the 
custom to subject the tobacco leaves to some sort of improvement. There 
is no doubt that by proper application of ingredients the value of tobacco 
may be much enhanced. The most costly tobacco often commands a high 
price, not so much on account of its inherent flavour as on account of that 
given to it artificially. In most instances, the best course to be adopted 
is to leave the improvement of the leaves to the manufacturer. Many 
ingredients are employed to improve smoking tobacco. They tend— 

(1) to make the tobacco more elastic and flexible; 

(2) to remove the coarse flavour; 

(3) to add a particular flavour; 

(4) to improve the burning quality; 

(5) to improve the colour. 

To make the tobacco more flexible and pliant, the leaves are macerated in, 
or sprinkled with, a solution of sugar* In hot countries this is often neces¬ 
sary to give tobacco such an elasticity as to become fit for handling, es¬ 
pecially when intended for wrappers, and may be done by an intelligent 
cultivator. To remove the coarse flavour, tobacco is often macerated in 
water or in a solution of hydrochloric acid; the more coarse the flavour of the 
tob^co, the stronger is the solution used. Sometimes tobacco is steeped in 
a mixture of sugar solution and diluted hydrochloric acid. To extract the 
tatty matter, tobacco is macerated in alcohol or spirit of wine.” •* In 
the maceration of tobacco for the purpose of influencing the flavour, the fol¬ 
lowing ingredients are mostly in use ;—Cognac, vanilla, sugar, rose-w ood 
cassia, clove, benzoin, citron oil, rose-wood oil, thyme, lavendeV, raisins* 
sassafr^-wood, orange, and many others. The burning quality is im¬ 
proved by macerating tobacco in, or sprinkling it with, a solution of carbo¬ 
nate of potash, acetate of potash, acetate of lime, saltpetre, &c. Badly burn- 
ing cigars insert^ for a moment in such solutions are much improved. To. 

very white ash. fhe colour of 


^auer for U,; ^ke of favour;'^e^ rhr^anuTa^ctirerSsT^'^e^n^y 
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to give the leaf a particular aronia. An inferior tobacco, however, which 
cuten would not find a market, is sometimes so much improved by artifi¬ 
cial means, as to compete successfully with the genuine fine article. A 
special preparation of tobacco for snuff is seldom attepmted by the culti- 

I’^f^rence to the preparation of tobacco for export, the sorting 

L 13 L ^ utmost importance. .Only first and second sorts 

should'be exported. If would bd well to remove the midribs whereby the 
cost of transport and customs duty would be greatly reduced. Finally, it 
must be mentioned that* the value of a cigar depends, not only on the 
intrinsic value of the leaf, but to a great extent on the mode of manufac¬ 
turing the article. Thus, the raw material may be of good quality, but if 
the maker does not classify the leaves properly, or, if he rolls his cigars too 
hard which must vary according to the qualities of the leaves, the cigar 
will bum badly. The best burning leaves must always be used for wrap¬ 
pers, If this should be neglected, the inside of the cigar bums faster 
than the covering, the air has no access to the burning parts, and the 
empyreumatical substances are volatilised without being decomposed. 
Such cigars, therefore, make much smoke and smell badly.*' 

Diseases of the Tobacco Plant.—The various diseases to which the 
tobacco plant is liable in India are, with the exception of those brought 
about by unseasonable weather, mostly preventible. No animals, except 
insects, will touc;b the tobacco plant in the field. Caterpillars and grubs 
are more or less'troublesome in certain localities. The only effectual re- 
medy is to'employ cbojies to collect and destroy the worms morning and 
evening. In America, where caterpillars are a more troublesome pest, 
turkeys are taken into the tobacco fields to feed on them. Guinea fowls 
have also been recommended for this purpose. In the Jhang district of 
the PanjAb the tobacco plant is said to suffer greatly from the attacks of 
the mula, a whitish brown woolly caterpillar, which devours the plant at 
the base of the stem just below,the surface of the ground. These cater¬ 
pillars are said to be more troublesome during rainy weather. 

Diseases of the nature of blight frequently occur during unseasonable 
weather, or when an unfavourable wind is blowing, during critical stages of 
the plant's growth. In the Panjib there is a disease known under the 
names of tela and saresa (glue), which attacks tobacco and many other 
crops; it appears as an oily substance deposited by an aphis, and rain is 
said to be the only remedy, Mr. Nicholson enumerates various diseases 
which are more or less prevalent in the Coimbatore district— Sdmbal ap¬ 
pears when the weather is cloudy and misty, especially at the time of 
topping or if the east wind then prevails; the leaves become ash-coloured 
and brittle, and quite unfit for use. Poriydn is also due to the east wind, 
especially, if the ground is water-logged; it shows itself in minute black 
spots over the whole leaf and stem, Murugan or murulie is very destruc¬ 
tive, and is also due to the east wind; the symptoms are a sickly look, 
roughness of the leaves, and brownish yellow spots. Pachchei puluvu is 
an insect pest {Man, Coimbatore District), 

In North-West India Sdwani tobacco, f.«., that which is cut in Feb¬ 
ruary, occasionally suffers from frost in districts west of Benares; the 
asadrhtf or later crop, is often injured by hail, especially in districts close 
under the hills. The leaves sometimes suffer from the attacks of a kind 
of grey mildew, known as kdpti in the Azamgarh district. 

Qrierson mentions a disease called Kachoha, which attacks the to¬ 
bacco plant in Behdr; also a worm called chhiri, or kandtha which at¬ 
tacks tobacco and other crops. Another worm called kenudn is stated 
by him to be destructive by burrowing into the ribs of the leaves. 

The most serious injury from which the tobacco plant occasionally suf- 
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fers is caused by the parasitic growth of a fleshy leafless plant, known in 
Southern India under the name of bodu, and scientifically as Orobanche 
mcotiana. It is a kind of broom*rape, and belongs to a family of para* 
sites. Being annuals, they are propagated by seed which, accumulating 
in the soil, and coming into contact with the particular kind of plant it 
requires to feed upon, attaches itself to it by its roots, and thus weakens 
the growth of its host, often destroying It altogether. In 1883 theiobacco 
crops on the God^veri lapkas were very seriously injured by the hodu 
parasite, and measures were taken by the Madras Government to ascer¬ 
tain the cause of these ravages with a view to discovering the best remedy 
for their prevention. The presence of the parasite to any great extent 
has been attributed by the natives to soil exhaustion, as well as to too 
much moisture in the soil, and they say it always increases on land not 
sufficiently silted. According to Mr. Caine, the spread of bodu is chiefly 
due to soils being worked when too wet, and all soils insufficiently or 
carelessly cultivated are rendered liable to the ravages of this parasite 
where tobacco is grown. The lanka soil, though ricn, very soon cakes, 
and, unless kept carefully tilled, is apt to become damp and sour. A simi¬ 
lar outbreak took place at the Poosa tobacco farm, which Mr. Caine thinks 
was caused by heaping as manure on the land enormous quantities of 
tobacco stems, which slowly decomposing formed hotbeds for tne develop¬ 
ment of the disease. In any locality wbere the bodu parasite is detected, 
arrangements should at once be made to pull up the plants, which are 
easily detached, and burn them ; and if possible the crop should be chang¬ 
ed, as the land would no doubt contain a considerable quantity of the 
dormant seeds of the bodu plant. 

Properties of the Tobacco suitable for European Trade.— Report on 
Tobacco Exhibits at the Colonial and Indian Exhibition, 1886.— 
A Conference was held in the Commercial Room of the Imperial Indian 
Court of the Colonial Indian Exhibition on the 8th July 1886. There 
were present Sir Edward Buck. Dr. Q. Watt, C.I.E., and Dr. Forbes 
Watson; also representatives of most of the leading tobacco firms in 
and other important commercial centres. 

u-r opinion as regards the exhibits of leaf tobacco was that 

while there was still room for improvement, some of the samples shown 
wo^d find a distinct place in Europe. Mr. Chambers (of Messrs. Grant 
« Uhambers) in the words of the report pointed out that “leaf tobacco 
had two distinct uses—/5#, for cutting; 2ndy for cigars. Hegave it as his 
opinion that Indian tobacco was not suitable for cutting by itself, but that 

for might be Uken up for certain cigars, or as substitutes 

for American tobaccos. In the cigar industry two kinds of leaf were re¬ 
quired^, one for the ‘ covers#^ and the other for the 'fillars.' The former 
A silky, nut brown, with the lateral veins neither spreading at 

ha^ne a Tad ^ u unsaleable from being packed too hanl. 

indeef in manv ^i”*^ perforated, and even broken, and 

of mrlno- rotten, due to imperfect curing. The process 

norbeen the caM was pronounced imperfect, but even if tSis had 

hard Dackinp- A L completely ruined from too 

K? b ^ ^ were, however, much admired, and one or 

two brokers were authorised by the manufacturers to take steps t^pr" 
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cure large quantities if the price was found suitable. It was strongly 
urged that the leafstalks should be cut off at the base of the blade, and 
exported to England. It was pointed out that about 75 per cent, 
of the tobacco cut for the pipe is sold, in the shape of “shag/’ at 3^. an 
oz. .retail. The manufacturer sells this at 3^. to 3s. 2d, a pound, so that 
taking the average cost of tobacco at 6 d„ and the duty at 35. 6 d., the 
article is being sold at considerably below cost price. This is due to the 
tact that the raw tobacco comes into the manufacturer’s hands in a dry 

made on the increased weight due to moisture ab¬ 
sorbed. A tobacco must, to use the technical expression, 'drink well,' 
to be prontable, but if the importer has to pay duty upon a heavy section 
of the parent stem dangling at the end of a long and heavy leaf-stalk, it is 
impossible that he can make a profit. Indian native leaf is also very in¬ 
juriously coated with sand and dirt, which, apart from the trouble of clean¬ 
sing which this necessitates, greatly increases the duty by raising the 
weight. England is, one might almost say, well enough suppKed with 
tobacco without the aid of India, and with numerous disadvantages it is 
scarcely likely that India can take an important place in the supply of 
tobacco unless radical improvements are effected. Tobacco on importa¬ 
tion should contain not more than 10 per cent, of water, for although the 
raised when there is less than 10 per cent, of water, it is not Tower¬ 
ed when there is more. This is a most important consideration, and one 
that cannot be too forcibly urged, for, as has been stated, the profit in the 
tobacco trade is due to water, but it is fatal if the importer has to pay 
duty on the latter.” “Several of the gentlemen present showed British- 
made cigars, which in the wholesale trade were as cheap as the Indian 
cigars. It was pointed out that India, if it came into the British market, 
would have to compete against home-made cigars. It was stated that 
there were only one or two tobacco-producing countries that could manu¬ 
facture good cigars, and these fetched an exceptionally high price, but in 
point of quality India could never compete with them. It was with the 
average quality of British cigars that India came into competition, and 
it .had to be recollected that the immense difference between the duly 
on leaf and that imposed on cigars rendered it possible for the home 
manufacturer to undersell the Indian, in spite of cheap labour and all 
other considerations. It was, on the other hand, urged by some of the 
gentlemen present that through the large number of Anglo-Indians now 
resident in England a demand had been created for Indian cigars; that 
just as Indian tea had a distinct flavour of its own, there was something 
about the Indian-made cigars which commended itself to persons who 
had smoked a good ‘Tricny,’ or 'Burma.* These cigars smoked well, 
the ash remained firm, and they had the reputation of not affecting the 
head half so much as many of the 'smokes* sold in the London market.” 

** A selection of the cigars shown were cut up and examined, and a number 
smoked during the Conference. It was pointed out that, in addition to 
being too green and damp (which thereby increases the duty unnecessari¬ 
ly), the cigars were too hard filled. Havuinna and Manilla cigars were cut 
up and shown alongside of the Indian, and it was found that, instead of 
being packed in a bunch-like manner, the filling of the Indian cigars went 
througnout the entire length. This allowed of their being hard packed, a 
defect which made them too heavy, and difficult to smoke. At the same 
time, of course, the method of packing was admitted to have something to 
do with the firm ash produced, which in this respect was superior to that 
of most of the cigars sold in London. It was, however, urged that every 
consideration should be subordinated to the effect on duty, since it is the 
heavy import duty that kills the Indian cigar trade, and therefore light 
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weight was of primary importance. The improvement, however, which, PROPERTIES, 
within recent years, has been effected in the Indian cigars, was admitted 
by nearly every one present. The approach to the size, form, and colour 
of the Manilla was a vast improvement on the immensely large cigars of 
former years, which, from their size and dense filling, required a straw before 
it was at all possible to smoke them. It was recommended that a selec¬ 
tion of the Indian cigars and tobacco should be submitted to a chelnical 
examination, for it did not follow that a light-coloured cigar was, as popu¬ 
larly supposed, a mild smoke. What was required in good tobacco was a 
minimum of nicotine.*’ 

Actual Cultivation in India. 

I. TOBACCO OPERATIONS IN THE MADRAS PRESI¬ 
DENCY,—The history of the development of the tobacco industry in 
this Presidency, which is certainly foremost in regard to the quality of 
the tobacco it produces, is an interesting record of cultural experiments, 
undertaken on sound scientific principle, and followed up by an exhaus¬ 
tive series of chemical analyses. The facts brought to light by Mr. 

Robertson, Superintendent of the Madras Government Farm, and others 
concerned with cultivation and preparation, together with other facts, 
clearly indicated in the numerous analyses made by Mr. Broughton, 
the Government Quinologist, added immensely to our knowledge re¬ 
garding the capabilities, not only of this Presidency, but indirectly of 
maiw other parts of India, for the production of good tobacco. 

The cultivation of tobacco has rapidly extended in Madras within 
the last few years. In 1888-89 the estimated area was 87,860 acres, 
which shows an increase of over 9,000 acres, since 1882-83. The districts 
comprising the largest areas were Kistna (21,959 acres), Coimbatore 
(16,054. acres), and Godiveri (11,957 acres). 

The following extract, taken from the Madras Manual of Administra¬ 
tion, Vol. I., 292 (1885), contains a brief description of the various modes 
adopted in the cultivation and preparation of tobacco “ Tobacco is 
grown more or less throughout the Presidency, with the exception of 
Malabar and the Hill Ranges, but the chief localities of production are 
the alluvial lands of the Goddveri district, where is grown the well known 
‘ Lunka * tobacco (so named from the lunkas or river islands on which 
it is cultivated), and parts of the Coimbatore and Madura districts, from 
which the Trichinoploy cheroot manufacturers draw their supplies of 
raw material. The plant is grown on almost every description of soil, 
from black loam to sand, and from irrigated land to high arid sites. 

Alluvial lands are preferred, then high ground, and such places as de¬ 
serted village sites, and backyards of houses, the latter on account of 
the salts impregnating the soil, and also probably for convenience of posi¬ 
tion as regards manuring and watching and curing the produce. Of the 
more esteemed tobaccos used for European consumption, the best of the 
Goddveri produce is grown on these alluvial lands which receive rich 
deposits of silt in the river floods and are out of the influence of the sea- 
freshes; while the Dindigut tobacco is produced on a carefully cultivated 
red loam to which an alluvial character has been artificially imparted. 

Some of the highest priced tobacco is grown on rich dry land under irri¬ 
gation, but this, while suited for chewing, is too coarse in texture of leaf 
and too pungent in flavour for smoking. In some parts irrigation is prac¬ 
tised and in others it is dispensed with, only a siliall quantity of water is 
supplied to the plant, and as a rule not by gravitation, but by mechanical 
appliances, and preferably from wells of brackish water containing potas- 
sic salts. Excessive damp is prejudicial, and the seed beds and soil gene- 
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rally are superficially drained or stand high. The crop while young is 
gently watered by hand, and heavy rains detract from the quality of the 
tobacco, the tobacco grown on ordinary irrigable lands being generally 
inferior. The manures used are the droppings of sheep and goats penned 
on the land previously to cultivation, cattle-dung and urine, ashes and 
sweepings. In Nellore salt-earth is used. The manures are very plenti¬ 
fully-applied to all soils except alluvial lands- The seed is invariably 
sown in seed-beds. The seasons of cultivation vary according to local 
climatic considerations. As a rule, sowing commences after the local 
rains from July to October, though tobacco is sometimes grown as a 
second crop commencing in January. The site of cultivation is thoroughly 
ploughed and manured, the seed germinates in some eight days after 
sowing, and the seedlings are transplanted in the course of some six 
weeks on attaining a height of five or six inches, into holes a foot to 
a yard apart, sometimes in ridges, sometimes on the flat surface of 
the field. In some localities the seed-beds and young plants are protect¬ 
ed from the extreme heat of the sun by means of mats, &c„ and all 
leaves except ten or twelve are nipped off to strengthen those left; the 
flowers are also promptly nipped off with the exception of those purposely 
left for seed. The leaves begin to ripen in the course of some two months 
from transplantation, and as soon as one or two turn colour, the whole 
crop is collected. This is effected generally by cutting the stem with a 
knife, though in Ganjam and the alluvial lands of Vizagapatam,the leaves 
are nipped off separately, and in part of Tanjore some leaves are first 
plucked in January and the stem and remaining leaves cut down in May 
or June. As a rule, no second crop is gathered, and where the after¬ 
sprouts are collected at all, they are of very inferior quality. The process 
of gradually drying and fermenting is effected by modes slightly differing 
in detail, in Nellore, for instance, the cut leaves are hung in the sun for 
two days, put in heaps, turned every two days, and ranged in layers for 
twenty days, during which time they are frequently turned. They are 
then tied in bundles, dipped in water, sweetened with date jaggery, and 
are then ready for sale. In other parts, as in the Salem district, the 
plants are left a day or two in the "field, then exposed to^ the sun and dew 
alternately for a week, then wrapped in straw and buried in the ground 
for a week, after which the leaves are stripped from the stems, made into 
bundles, placed in straw, and put under heavy weights, with their ends 
exposed for six weeks, the piles in which they are laid being opened and 
turned every other day. In other localities the leaves, after drying in the 
fields for a day or two, are hung over poles or ropes, preferably in the 
shade, in regular drying sheds or in the cultivators* houses, and subse¬ 
quently stacked in heaps, which are opened out and pressed together 
again at stated intervals until the requisite curing is effected. Occasion¬ 
ally the leaves are sprinkled with jaggery water or an infusion of the 
Cassia auriculata while drying, and in Coimbatore the festoons of Ij^^es 
after being strung are hung up on the milk-hedge (Euphorbia Tirucwli) to 
acquire thence a flavour. State interference has been suggested in the 
case of this industry, but the Government have decided otherwise. Such 
interference has not been found necessary with indigo or coffee, and it 
was relinquished in the case of tea when that industry had made much 
less progress than tobacco has at the present time. The tobacco grown in 
this rresidencv is at present inferiof, but it seems clear that this is Y 
due to the fact that there is a great demand for the coarse article, and that 
it is found to pay better to grow a large quantity of inferior leaf than to 
grow a smaller quantity of superior leaf. ^European capital would, how¬ 
ever, doubtless improve the curing process.** 
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Kistna and Godaveri Deltas C. Benson, in an interesting 

note on the tobacco cultivation of these tracts, which produce the famous 
Lanka tobacco, writes : - “ The land on which tobacco is grown in the God^- 
veri consists, as is well known, for the most part of alluvial islands lying 
within the banks of the Godiveri river and generally liable to be flooded an¬ 
nually, although some portions are so high that they are seldom overflowed. 
The soil of the ‘ Lankas,* as the islands are usually called, is of cour^se veiy 
variable ; some parts lying low are covered with deep layers of coarse sand, 
and in other parts, both high and low, the soil varies from a light friable 
to a stiff loam. The best soil is a fine friable loam composed of the finer 
parts of the silt brought down by the river. As might be expected, the 
fankas are continually being altered in contour and size as w'ell as being 
overlaid with deposits or washed down to low'er levels. The-eoil, therefore, 
of lankas high up the river may be spread over those lower'down during 
any season. Tobacco seems to be grown on any part of the lankas almost 
indifferently. It is grown even on coarse sand, provided it is not too 
deep, and that there is a layer of good soil not more than a foot or so 
below the surface. What is liked best is a new deposit of fine alluvium, 
nine inches to a foot deep, lying on a sand bank. Amongst such a diver¬ 
sity of soils and in such a changeable land there are fields which have 
grown tobacco uninterruptedly for many years, and others again which 
have only recently assumed their present^form.” “The greater part of 
the tobacco-growing area is annually fertilfsed by the deposit of silt which 
the river leaves.” “The tobacco seed is sown about September or Octo¬ 
ber in seed-beds which are very carefully prepared and cleaned, and 
generally situated near the villages where the rayats reside. These seed¬ 
beds are heavily manured, by folding cattle and sheep on the land and 
also w'ith village sweepings, and the land is frequently stirred with the 
native plough until a good depth of loose mould is formed.” “ The pre¬ 
paration of tobacco fields begins after the last freshes have passed down 
the river.” “After the weeds have been ploughed up, small holes are made 
in the soil, the depth varying with its nature, for, in cases where the good 
soil is overlaid with sand, an effort is made to reach the former, and also 
in some cases a little good soil is brought and poured into the h<»Ie around 
the plant when the sand is very deep. The plants are put in from two to 
three feet apart and are watered by hand from pots daily for, a month or 
more. About three weeks after planting the land will usually be weeded, 
one weeding only being general.” “ The tobacco crop, a very important 
one in the Goddveri district, is, according to the agricultural statistics, still 
more so in the Kistna. I n the last named district it is grown not only in the 
lankas of the river but around most of the villages. The system of growth 
in the Kistna is practically the same as in the Godaveri, except that the 
land not being naturally fertilised by river silt needs heavy manuring, and 
in fact, the land devoted to tobacco and chillies receives nearly all the 
ravat’s manure. The tobacco land, however, is made to furnish manure to 
otner fields in some places, for the soil is dug out and carried off to them 
as manure; this soil is doubtless very rich, not only from direct manuring, 
but also from being situated close to the village site. Folding with cattle 
is the favourite means of manuring combined with the use of village ashes 
and sweepings, the latter being especially used for the seed-beds.” “When 
the tips of the leaves begin to dry, the leaves are cut in some places separately 
from the stem, and in others with a portion of it adherent. They are then 
generally laid out on straw in the shade for a couple of days and then 
strung up on strings close together for a fortnight or three weeks in a 
shed; after this they are placed in heaps and turned daily for about three 
W'ceks, then moistened, piled in larger heaps and lurnea once in two or 
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^ree days for another three weeks, by which time they are ready for sale. 
The Lanka tobacco is said to be finer than that grown on the village sites, 
and therefore not so much appreciated by therayats who prefer a coarse 
strong article.” 

In the Goddveri district, the Lanka tobacco, which is used for making 
cheroots intended for European consumption, is washed in cocoanut water 
in order to diminish the strength and pungent flavour of the tobacco. It 
is also considered to have a better flavour after it has been kept for a 
year. 

Mr. H. Caine, the tobacco expert, was engaged by the Madras Gov¬ 
ernment during the summer of i 883 to make a tour of inspection of the 
Goddveri lankas. He commenced work with the Malluka lankas, eight 
rniles from Rajamundry, where he found the soil mostly silt and But 
liitle sand, and the tobacco much cleaner in texture, than on the other 
lankas. He purchased fifty green plants of the first growth, and managed 
to cure the leaf well enough to perceive that great improvement could be 
obtained by introducing the same method of shed-curing as pursued by 
the Government experiment in the Madura and Oindigul districts* In 
his opinion the mistake in the method of curing adopted here lies in keep¬ 
ing the tobacco, while in its green stage, too much exposed to sun and 
light, hence too rapid evaporation of the sap resulting in the colours being 
mottled green, yellow, and light red. The rayats were much taken with 
the appearance of the tobacco he had cured, and wished to know how it 
was done. Judging from what he had seen of the crop, Mr. Caine felt 
persuaded that the only method likely to create a demand for this tobacco 
m the European market would be in the manufacture of mahogany- 
coloured ‘‘cavendish ” wrappers,and also yellow tobacco (bright smokers), 
as these two soils would find a sale in England. In "cavendish ” wrap¬ 
pers a long and large leaf w'ould be requisite, and for pipe tobacco (“ brigfit 
smokers ”) a medium sized leaf is most suitable. To obtain " cavendish ” 
wrappers of the paper colour, however, a moist temperature is preferable, 
and in the town of Coconada itself on the canal bank the leaf would 
cure a much darker and more valuable colour than if the tobacco were 
cured on the lankas. The pipe tobacco would cure better in a dry quick 
heat, obtainable on the lankas. Mr. Caine thinks that a single year’s 
trial would suffice to convince the brokers in England that good pipe 
tobacco can be grown in India in a cheaper way, and of a quality good 
enough to compete with Virginian tobacco on its own merits. The "bright 
smokers ” tobacco, he believes, would be valued at not less than %d. per 
pound in England. First grade" bright” would fetch 8rf. to is. per pound 
and good " cavendish” wrappers from %d. upwards. The quality of the 
present lanka cigars, he says, is execrable, being strong, rank, hot and 
saltish to the taste, besides gritty and full of sand {Madras Times). 

Coimbatore. —Tobacco is largely grown in all parts of this district as 
a cold weather crop on land dependent on irrigation from wells. The 
climate and soil appear to be all that are needed for the production of 
good leaf, but these advantages are almost entirely lost owing to the 
treatment the leaf receives after being cut. For, as Mr. Robertson gays 
in his report on this district, " Nearly all the tobacco raised in this dis¬ 
trict is cured underThe verandahs of the rayats* dwellings, or inside their 
dwellings. Sheds are never erected purposely in which to cure tobacco. 

The first stages of the curing are performed chiefly r.out of d(»rs, the 
leaves being suspended in various ways while drying. 1 saw in some 
places rows of castor oil plants supporting lines over which tobacco leaves 
were suspended.** 
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The following table gives the results of analyses made by Mr. Brough¬ 
ton on certain samples of tobacco grown in this district 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
>3 


Place of growth. 


Coimbatore • 

Ditto 

Ditto • 

Polldchi • , 

Mulc^siputhur . 

Kurichi 

Pundurei S^mur 
Aval Pundurei • 

M d n ikam pdlai yam 
Mddhalli . . 

Satyamangalam (A) 
Ditto (B) 

Ditto (C) 


Per cent, 
of ash. 


22*85 

22*60 

19*92 

24*98 

2573 

26*39 

23*34 

23*49 

26*65 

23*45 

1709 

2«*34 

25*14 


The most striking feature to be noticed in the above analyses is tlie 

varying proportion oT carbonate of potash; another important fact is the 

small amount of nicotine in most of the samples. The best tobaccos are 
those from Erode, Coimbatore, and Satyamangalam, that of the southern 
Tk coarser and stronger, the red soils are also preferred to the black, 
ihe three specimens from Satyamangalam were pronounced by Mr. 
Broughton to be of good quality, and the best received from Coimbatore, 
* j considered that that taluq would suit foreign tobaccos. In 1872 he 
stated that the foreign Havanna and Manilla tobaccos grown in Peran- 
durei (Erode) taluk “were decidedly of good quality ” and the best vet 
r^eived. As usual, carbonate of potash was high (6 to 10 per cent.) and 
nicotine low (2^ per cent). Mr. Broughton was of opinion that these 
specimens showed that foreign tobaccos could be produced in South India 
ot their foreign quality, and that good curing would have given the 
Manilla tobacco the high qualities of foreign Manilla Tobacco. The soil 

loam; the manuring ordinary. 

r account of the cultivation and curing of tobacco in 

Coimbatore is taken from Mr. Nicholson’s Manual 

“The nursen'es are prepared as follows:— 

^'1 * u j liberally manured by folding sheep on it ; it is then 

ploughed, form^ into beds, and ashes and decayed vegetable matter are 

to stand.^ After aield^yl 
we^ed, sown with seed which has been steeped and mois^t- 
ened for four or five days, and for the first week water is given dailv 
every other day for the second week, and after that twice a week till t^e 
seedlings are ready for transplanting. At six weeks or two mrnths" old 

are transplanted into well-prepared soil formed 
nto b^s by ridges, into the sides of which the seedlings are dibbled 

.1.. h..p. b.i.. X„.a <« 

N. u6 


Per cent, of 
carbonate of 
potash in 
ash. 

Per cent, of 
nicotine. 

2*94 

3*32 

5*64 

4*94 

7*92 

4*90 

4*39 

1*95 

7*67 

2*24 

7*93 

117 

2*65 

1*29 

19*97 

1*46 

2*61 

2*95 

5 33 

2*33 

* 4*74 

2*88 

887 

3*74 

9*14 

302 

'- 
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Subsequently they are bundled, each'bundle being a convenient handful, 
again heaped, and the bundles :Constantly shifted thereafter till sold. 

“ Much of the tobacco is exported to the West Coast, as in the days 
of the monopoly. Malabar and iravancore, where it is almost a necessity, 
are mainly supplied with this tobacco. Some is sent to Trichinopoly for 
the manufacture of cheroots. ^ 

The area cultivated in 1291 was 19,810 acres, and the outturn may be 
put at i5»ooo,ooofc of dry leaf. It is sold in the weekly markets in vast 
quantities at one to two annas per pound; a factory, say at Erode, Dhdrd- 
puram, Udamalpet, or Coimbatore, might do a good business.*' 

Dr. Buchanan, who visited Coimbatore in 1801 gives a minuteaccount 
of the cultivation of tobacco in that district. After describing in detail 
the preparation of the nurseries and the treatment of the seedlings after 
transplanting, he goes on to say that " the plants are cut down close by the 
ground, and left on the field until next morning, when they are tied by the 
root-end to a rope, and hung up all round the hedges. If it be clear wea¬ 
ther, the leaves dry in ten days-; but when the sun is obscured by clouds 
fifteen are required. When dry, the tobacco is placed in a heap under a 
roof, is covered with bushes, and pressed with stones for five days. The 
leaves are then removed from the stems, and tied up in bunches, which are 
again heaped up, and pressed for four days. After this they are made up 
into bundles, each containing some small and some large leaves.” “These 
are heaped up again, and pressed for twice five d^s, having at the end of 
the fifth day been opened out, and new-heaped. The tobacco is then ready 
for sale. A good crop, from a Vullatn-land, is 1,000 bundles, or 566II0 
from an acre. During the busiest part of this cultivation, eight oxen and 
ten men are required daily for one Vullam*land.” 

Madura.— “ Tobacco of a very superior description is grown in large 
quantities in some parts of the district particularly at Vidasandur, and 
in the sub-division generally. Most classes of natives in Madura chew, 
snuff, and smoke in moderation, and large (quantities of leaf are exported 
to Trichinopoly, Madras, and other places. Tobacco is usually sown in the 
month of October or November, transplanted in December or January, and 
gathered in February or March. It requires watering once in four days” 
{Nelson, J/aw. Madura, Part //., 106), Mr. H. W. Bliss, in a letter dated 
June 1874, remarks that the natives of this district have little to learn in 
the way of cultivating the plant, and that a native tobacco warden presents 
as good a specimen of careful culture as can be seen anyvdiere; the only 
improvement which might be suggested would be as to the quality of the 
manure which is deficient in potash. 

NbllOrb. —“Tobacco is invariably cultivated in the rich soils adjoin¬ 
ing the vill^es, or in land permanently improved by a long course of high 
farming. The land is always extensively manured and well ploughed up. 
The seed is first sown in some favourable spot, situated high and carefully 
prepared; and when the young plants are of sufficient size to plant out, 
the land is affsin ploughed up and divided at once into beds, formed with 
the danti, orlarg^e wpoden hand-rake. The beds are laid out with great 
regularity and men watered, and whilst the soil is still wet, the 
tobacco plants are transplanted at equal and regular distances. ^About 
the second, and again on the fifth day, the plants are watered, and by 
that time are taking root. Irrigatidn is continued at intervals of a lew 
-days; and when the plants are about six inches high, the soil is dug up two 
or three times during the course of the following fifteen Aays, and the 
plants are banked up in rows and watered, between the rows thus formed, 
every second or third day. Should the soil not partake of saltpetre earth, 
a little is applied to the plants, or jntxud in the water let on to the land. As 
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the plant blossoms, the flower is removed, and also all young shoots until 
^e leaves have matured, when the whole plant is cut down and cured. 
Besides, in the garden land, tobacco in small patches is planted in each 
rayat's holding throughout the northern taluqs of the district. The young 
plants are watered with a chatty two or three times when first put out, and 
afterwards are left to mature with the rain. These patches always occur 
in the midst of dry cultivation, the young plants being put out during 
November** {Bosweli Man, Nellore, 402), 

NiLOiRi Hiils. —Tobacco, according to Mr, Robertson, used to be 
much more extensively grown on these hills than at present. The culti¬ 
vators now find that the potato meets with a readier market and they 
cannot afford sufficient manure for both crops. “From my own know¬ 
ledge, ** Mr. Robertson remarks, “ of what constitutes a good district for 
tobacco, 1 believe that there are, on the Nilgiris, many localities admirably 
suited, not only for producing a really good tobacco, but, what is of far 
greater importance, for providing tlie climatical conditions required for 
curing and preparing the leaf for the market.*' 

I Mrj Broughton analysed two samples of Nilgiri tobacco with the fol¬ 
lowing results :— 


IcULmATIO> 
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No. 

Tobacco specimen from. 

Per cent, 
of ash. 

Per cent, of 
carbonate of I 
potash in ash.! 

1 

Per cent, 
of nicotine. 

35 

Nilgiris, Todanad. 

1 30*596 

29*26 

1*43 

36 

>« Koondahs .... 

17*786 

6-37 

2 '95 


He alludes to those analyses as being important examples to show the 
possibility of modifying the constituents of a tobacco ash by special cul¬ 
ture, ‘ It is well-known, ** he says, “ that the soil of the Nilgiris is exceed- 
ingly poor in salts of lime to a very exceptional degree, while from the 
decomposing felspar it is comparatively rich in potassic salts. The ana¬ 
lyses show that the tobacco grown on these hills yields an ash in which 
the ordinarily occurring calcic carbonate is nearly entirely replaced by 
potassic carbonate, so that in one specimen the latter substance occurs in 
the ash to the large amount of 29*26 per cent. Though the cultivation 
on these htlls is of the roughest possible kind, and produces consequently 
a most inferior product, I cannot but consider the result now mentioned 
as most important and suggestive.*’ In a letter to Mr. Robertson, Super¬ 
intendent of the Madras Government Farm, Mr. Broughton states that 
he has seen on these hills many tracts of land on which tobacco might be 

exacted to thrive; ^hat the soils are rich in potash, and the climate favour¬ 
able for curing operations. 

■ In Chingleput the tobacco plants after being cut are stacked oa a layer 
of palm leaves and straw, over them is placed another layer of leaves 
and straw, and the whole is weighted with stones. After five or six days 
the plants are taken out and hung up by their stalks for a few days, till 

they are taken down ard placed in a close room 
and covered as before with palm leaves and straw pressed down with 

arTcut out°alVh^f^^" become loo dry and briule, a few stalks 

are cut out and boiled with a sufficient quantity of water to which oalm 

sugar or jaggery is added, and this decoction is sprinkled on the tobacco 

ore stacking ,t the second time. The stack is turned once in three or 

four days, and when th,s has been done several limes, the leaves arc 
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stripped off the9talk», aitd tied into bundles. These are again stacked as be¬ 
fore and weighted. 1 he bundles are re-arranged every three or four days 

for tv^ or three weeks, when the tobacco is considered cored and fit for 
use {Dr, Shortt). 

Tobacco, though not cultivated in Malabar, owing to the unsuitable 
cliniate, is la-rgely used by the people of that district, and is believed by 
therrrto be highly beneficial as a febrifuge and a preventive of chills. Ppe- 

1807 there were no restrictions on the trade, which was 
^leny with Coimbatore; but in that year tobacco in Malabar was made a 
Government monopoly, and a few years afterwards the monopoly was 
ejctended to Coimbatore, the whole crop being taken up by the Collector at 
certain rates. The balance, after despatching the reqtnred qnantrty to 
Malabar, was sold by Government agents to retailers for local consump¬ 
tion. This arrangement resulted in so many abuses that the Board of 
Revenue resolved in 1852 to abolish the nwnopoly {Utadrns Times), 

In January 1886, the Government of India engs^ed the services of 
Mr. Caine, for a period of two years,,to undertake the cultivation and 
curing of tobacco in the Andaman Islands; the result, however, proved a 
complete failure. 

Commercial Value of Madras Tobacco. —The most recent pub¬ 
lished information the writer has seen regarding the commercial value of 
Madras tobacco is contained in a“ Memorandum,” dated India Office, 21st 
April 1890. Samples of three kinds known locally as “Bright smokers,” 
** Oosikappal,” and “ Warralkappal,*’ were despatched by the Madras 
Government to the India Office in order to obtain the opinions of English 
experts. The tobacco was cured by Mr. Caine. The sample of “ Bright 
smokers” was found on opening to have heated badly, the other two 
kinds arrived in good condition. Equal portions were sent to fourteen 
of the leading brokers and manufacturers in the United Kingdom for their 
opinions. 

After tabulating the detailed remarks given by each, the writer of the 
Memorandum draws up the following summary and conclusions :— 

* Bright smokers /—well cured; heated and mildewed. 
fair colour and size, but does not approach that of ‘Bright Virginian 
tobacco. Stalk very large, and veins coarse. Bums and smokes fairly 
well, flavour not good. Moisture, 12 per cent. The valuations range 
from id. to 5^. per pound. 

** * Osikappal .*—Fairly cured, and in dry condition. Leaf thin and 
narrow, and blistered. Colour fair, but very unequal. Stalk vety large, 
being 23’8 of entire leaf. Burns and smokes well, good flavour, 
aroma. Moisture 13*6 per cent. Absorbed 31 per cent, of water. 
ations in present condition from \d. to 3d. per pound. If in ‘strips with 
(midrib excised), 4d. to 6d., or if ‘butted’ (stalk docked), 3d. to sd. per 

pound. , t t 

‘* ‘ Warralkappal*—T\\e. most perfect in curing and colour. 
fair size, but rather narrow and papery. Veins coarse, and stalk large, 
being 24.*2 of entire leaf. Burns well, fair flavour, but with black ash. 
Moisture, 13*4 per cent. Absorbed 18 per cent, of water. Value P/’®* 
sent state id. to 4d. per pound. If in ‘ strips,* 5d. to 6|d. per pound. 

‘‘The general opinion of the manirfacturers interviewed by me was that 
the present samples of tobacco showed a very decided improvement in 
growth and curing over previous samples sent from fndia. The excessiw 
amount of stalk and the large veins of these Madras tobaccew were muc 
objected to; and before they could successfully compete with American 
leaves it would be necessary to greatly reduce the present undue P*^P° 7 
tion of stalk to lamina. Most of the American tobaccos are now import 
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into this country in the form of ‘stript' leaf, with the midrib or 
stem entirely remov^ to within 2 inches or 3 inches of the tip of the leaf 
and the leafy portion only packed in cases of ^ or 3 cwt., or else 

capped off removing the coarsest part of the stem. The leaf is then 
tied in small bundles and packed m bales or cases. Manufacturers 
wnnot afford to buy a leaf with nearly 25 per cent, of stalk, and pay a 
duty of 3j 2(/. per pound upon it. The only use of the stalks’is to be 
ground up for snuff, or otherwise returned into bond ^ offal at a consider- 

the duty paid. It must also be borne in mind that the ‘stript ’ 

thin the Madras Jpbacco was declared to have too 

f ^ ! lamina, breaking away from the knife with a large per- 

waste. Also the dark colour of the ash is disliked by 
the^E^glish smoker, who insists on a white ash, ^ 

"For cigar-making, the excessive size of the midrib and prominence and 

maUp against the Madras tobaJco. The cigar- 

T ^ -M ♦ bro^-leafed tobacco, with the veins small, and as n^rlv 

angles to the midrib, especially if it is to be used for 

''^^eties now under report were at a very 

a^te angle with the midrib, and one manufacturer stated that with the 

Waroalkappal * varieties it was only possible to make 

can be made from the same quantity of ordinary American tobacco 
Thnm Messrs. Wills A Go. of Bristol and by Mets^' 

^ Porteous, of Edinburgh, that a few bales of each variety of 
^ stript and ‘ butted* should be put on the London maricet 

appears to be practical and well worthy of attention.- If this is done the 
tobacco shoulif be cas^ or baled as cloUly as possible, in the sam^manner 
fhaf tobac^ IS sent to the European markets. It was pointed out 

ufs 0^111^ utmnl ^® sample £d not appear to have been sorted ! 

fk importance that the leaves should be properly classified 

^atever was given as to speaal manufacture fur which th e tobacco had 

“"<1 manufacturers are mos°^^va. 
Lnted for sa’le Tn \ product, however familiar, pre- 

most other things. For instjinr, i fashion and taste in smoking as in 
flavour of its ow^n^ whiS^ Tt 

upon as one of its best char:ir+«-' •' much disliked, but is now looked 

w^h China tea, undrnow ft Is frf‘'n■ by itself or blended 

lish market.” ® actually driving the latter out of the Eng- 

MA.ilTo^acIor'g^own^afmoft ^OWER BUR- 

impi^ant tobacco-growinl districts"S"e: 
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waddy, Prome. Sandoway, and the Arrakan hill tracts. The average 

yield per ^cre is estimated at 930&, so that the total outturn in 1888-89 

must have been not far short of 22 million pounds. Nearly the whole of 

his IS consumed locally, in addition to large quantities imported from 

bengal and Madras. The people of Burma all smoke—men, women, and 
children. 


j 1 he cultivation is mostly confined to river-banks, sand-banks, and the 
“fy • 1 j streams, fhe soil in such places being naturally enriched by 
alluvial deposits, a minimum of labour is required in the cultivation of the 
crop. The good quality of some of the Burma tobacco attracted attention 
many years ago. LV. Royle, in his Productive PesoArces of India^ p. 187 
\i8^o)y thus wrote regarding the famous Arrakan tobacco:—“One of the 
results of Dr. Wallich’s investigations was the bringing to notice some 
very superior tobacco, which obtained the name of Martaban Tobacco. 
This the author has already noticed in another work {III. Him. Bot., 285), 
in the following words : ‘ Dr. Wallich states, that ‘ the sort is from Arrakan 
and not from Martaban;’ and describes it as having ‘a fine silky leaf: 
tried by many people, it had been pronounced the very best they had ever 
tasted, equal to, nay surpassing, the finest imported from Turkey and 
Persia.’ An extensive tobacconist says, * a finer and better*flavoured 
tobacco he never saw or tasted in his life.’ One of the first brokers in the 
city says, ‘the sample of leaf tobacco is certainly of a very fine quality, 
and appears to have been produced from some peculiar seed and a greatly 
improved cultivation and cure.’ By many manufacturers ‘it was sup¬ 
posed to be from the seed of Havanna or St. Domingo Tobacco-* For 
smoking, it is compared with Maryland Tobacco, having the same quali¬ 
ties,‘except the flavour, which is better, and more like Havanna.’ The 
colour and leaf are, moreover, pronounced excellent for cigar-making; 
‘but if anything ’s against it for that purpose, it is the largeness of the 
principal stalk, and coarseness of the small fibres in the leaf.’ The com¬ 
mercial gentleman by whom the tobacco was transmitted to the brokers 
pronounces it very superior, and the leaf as very fine, adding, that the 
price of 6d. or 8d. per pound might readily be obtained, perhaps more, with 
the improvements suggested.’ As we purpose resuming this subject in 
the subsequent pages, it is at present only necessary to call attention to 
the remarkable fact of this tobacco, cultivated by the Burmese, being so 
excellent in quality, while the only other tobacco of those regions which 
has a European reputation.is that of Shiraz, where the climate, it is import¬ 
ant to remark, is not at all like that of Arrakan. But in one point both 
places have enjoyed the same advantage, that is, they have nad Euro¬ 
peans settled in their neighbourhood, by whom it is more than probable 
that the improved culture of tobacco was taught. Shiraz, we know, is not 
far from Ormuz, so long occupied by the Portuguese, and Arrakan was 
the seat of a Roman Catholic Mission in the beginning of the seventeenth 
century.” 

The following account of tobacco cultivation in Northern Arrakan is 
given by Mr. O’Conor on p. 87 of his report:—‘‘ In Northern Arrakan, 
tobacco is cultivated by all the villagers on the banks of the Kaladan. It 
is said to be remarkably good. Whence it is derived is not known, but it 
seems likely that it was first raised from Manilla and other imported seed 
distributed by Sir A. Bogle. Mr. St. John says it is sown broadcast on 
the alluvial deposits along the banks after the fall of the river in Novem¬ 
ber, the long elephant-grass having first been cut and burnt. The 
plants are not transplanted, but well weeded and thinned out; a good 
deal, however, depends upon the season, as the plants require a little rain, 
though the heavy fogs no doubt do a great deal for them. When the 
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plants are about two feet high, the shoots and lower leaves are broken off 
to make the good leaves grow longer. In April and May the leaves are 
picked and strung through the stalk on a thin bamboo skewer about one 
cubit in length, from twenty to thirty leaves on a skewer, and hung up in 
the house-roof to dry; after five or six days they are taken down and 
shaken about to prevent the leaves from adhering to one another; they 
are then re-hung, and after six or seven days, when quite dry, thrown 
into a large basket in which they undergo heavy pressure; after about a 
month and a half, when the rain has well set in, they are taken ovt and 
sorted into bundles. The tobacco is never exposed to the sun, and is kept 
till the rains for sorting, to secure pliancy in the leaf.” 

The good quality of the tobacco grown on the banks of the Sandoway 
river in Arrakan was brought to the notice of the Agri.-Horticultural 
Society in 1844 by Captain Phayre. The soil producing the best kinds is 
on old char land, and on the alluvial soil d^osited by the numerous moun¬ 
tain streams of the Yoma-toung range. These streams begin to subside 
early in October, and as soon as the soil becomes sufficiently dry, it is 
most thoroughly ploughed and weeded. The best description sells in the 
Sandoway market for Rio per maund, second quality for R6, and inferior 
sorts at R3-8 to R4. Sandoway tobacco as imported into Calcutta is 
generally mixed with inferior sorts grown elsewhere {Report by General 
FyichCy iSsz). 

A very interesting description of the Kyoukkyee tobaboo tracts is 
given by Mr. Hough in his report dated February 1882, from which the 
following extracts may be taken :— 

“ 1 have just finished a long projected trip to the Kyoukkyee tobacco 
tracts. I am not aware that any European has ever visited these regions 
with the deliberate object of making local enquiry about the tobacco 
which is grown there. What is commonly called ‘ Kyoukkyee tobacco’ 
is cultivated chiefly by the Karens, who inhabit the hilly parts of the 
Kyoukkyee township of the Shwaygyn district. As it was impossible for 
me to visit all or even half-a-dozen of these places. I selected Htopeeden 
hill for local inquiry, that place being within the very heart of what may 
be called the tobacco-growing country.” “At Htopeeden I visited one 
particular tobacco ‘ ya ’ and saw at a distance many other yas on the hills 
around me. The toungya io which I more particularly refer was about 
three acres in extent; it had been sown with chillies, cotton, and 
tobacco. The tobacco was not growing uniformly over the ya, but was in 
patches, and at first sight it looked very much as if the plants had sprung 
up by chance. Close inspection showed tliat the patches had been more 
or less weeded, but, as in almost everything else connected with these 
Karens, a want of care and of cleanliness was apparent throughout the 
tobacco ya.” “The plucking of the tobacco leaves was still going on. 
The tobac o plants were about 18 inches high, and they were at dis¬ 
tances of two, three, and four feet from each other : many were gfrowing 
in close contact with each other. There had been no atttempt at careful 
systematic planting. I brought away the most massive plant 1 could 
find. The larg^t leaf on this specimen measures 16 inches in length 
inches in width at its broadest part. All the plants were 
crowded with leaves, large and small, but, as a fact, only about nine 
l^ves are ^ken from each plant, that is to say, the topmost whorl of 
about four leaves, and the whorl next below of about five leaves. The 

considered fit for plucking when they assume a yellow tinge. 
The topmost whorl of four leaves is made into ‘extra fine* tobacco : the 
next whorl of about five leaves is used for inferior tobacco. The two kinds 
of leaves are of course kept apart. All the other leaves are abandoned. 
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^ ^ jungle had been burnt in the usual way, and then 

of M^ tobacco-seed is thus sown: Bundles 

of seed-capsules are fixed in the clefts of bamboos or tree-stumps at a 

wilfd hll The capsules Turst a^ndlht 

fnl lh/v ^ ‘^T" ^ transplanting. In about a month after the sow- 
Tf=.noni^T"^ plants appear, and by this time the rains have well set in 

Thy hi d"" °f ? ‘^rooked knife, which is also used for 

F' 'S ^bout eight inches long and the handle about lo 

tops of the plants are twisted off in tasoungmong, when 
the paddy crop is usually reaped, and until the leaves intended for manu¬ 
facture have been plucked, the plant is not allowed to flower; in fact the 
mam stem is not allowed to flower at all if leaves are reserved and 
nourished for plucking. The tops had been removed from the vast majority 
of the plants which I saw, and only the seed plants had been permitted to 
Leaves are plucked in January and February. Having been 
pli^ked, SIX or eight leaves are placed flat against each other, stem to stem 
and point to point; they are then wrapped loosely with fresh plantain-leaf, 
and the bund^s are placed upright round the sides of the interior of a 
ten or hut. The bundles are placed with the tips of the leaves upwards. 

A hre is kept burning in the hut throughout the period of seasoning of the 
leaves, which period lasts for three days, at the end of which time the 
leaves are sliced. The slicing is done with a small sharp knife held in the 
hand. A bunch of leaves is forced through a small hole in an upright 
post| and as the ends of the bunch emerge from the outer aperture they 
are sliced off with the knife. The sliced tobacco is then spread out on 
bamb^ trays five feet long and two feet wide, and is exposed to the sun 
and me dew for three days and three nights continuously, the upper sur¬ 
face haying been seasoned; the whole is deftly turned over and the lower 
surface is similarly exposed for three days and nights. The tobacco is 

fhe market. The best tobacco is oT a lighter colour than 
the inferior tobacco and is less acrid when smoked. Much of the tobacco 
which goes to^ market has a greenish tinge showing faulty curing, but 
when extra pains have been taken with the curing, the tobacco is of uni¬ 
form colour.^ The Karens told me that they cultivated tobacco for only 
one season in the same and that the second season’s growth in the 
same ya would be a failure. They also told me that next year paddy 
was to be sown in the very ya which 1 saw, thus indicating that the soil 
was still fit for another crop—of paddy at any rate. There is no attempt 
at terracing, nor is seed ever exchanged with neighbouring hills, nor is 
any attempt made to select good seed. Tobacco is cultivated on the 
lower spurs or slopes of the hills. The ground is of decomposed granite 
underlying a thick layer of rich vegetable soil.” The tobacco pldnts are 
sometimes attacked by insects, but not seriously. Burman traders from 
Kjoukkyee go into the hills and buy the tobacco on the spot at Ri per 
visi^ for the best tobacco and eight annas per visa for the interior tobacco. 
This is all re-sold at double the original prices at Kyoukkyee. The 
Karen vendor carries the tobacco from the toungya to the f^youkkyee 
market.” ” Tobacco in leaf is never prepared for the market by these 
Karens. How tobacco first came to be cultivated in these regions I could 
not discover; no one could tell me.” ” Individual ya cutters do not culti¬ 
vate more than t\^o or three viss weight of tobacco each.” ” The tobacco 
plant flourishes in the Karen localities which I have visited, and the 
Karens, as we know, can manufacture good tobacco. The ‘ Kyoukkyee 
tobacco * is certainly the best tobacco produced in Burma. I know a few 
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Europeans who almost habitually smoke this tobacco. But the tobacco is IcULTTVATIOJI 
produced in insufficient quantities and it is not sufficiently well cured.**' Burma. 

There is a very good kind of tobacco in Burma called Kama tobacco, ' 
of which Colonel Horace Browne, Deputy Commissioner of Thayet- 
myo, thus writes:—‘'Kama tobacco never 6nds its way to Rangoon, but 
it bears a high repute all along the Irrawaddy as far as Mandalay, the 
best kind always fetching about 25 or 30 per cent, high^ prices than any 
other. If other tobacco is selling at R20, first class Kama fetches f<25 or 
R27 per lOD viss. It is not generally known, however, that this superior 
kind is the produce not of any indigenous but of acclimatised American 
seed. Some few years ago, some foreign seed (Virginia, I believe,) was 
supplied through the Deputy Commissioner to the cultivators who grow 
tobacco on the islinds in the Irrawaddy just above Kama. The experi¬ 
ment has been a vet^ successful one. - The tobacco proved superior to the 
ordinary indigenous kind, which it is now rapidly supplanting in that 
locality. Ihere are probably not lesg than 500 acres planted this year 
with the acclimatised American plants. It appears to grow just as well as 
the indigenous kind, from which, however, it is readily distingubhable, 
having long and pointed leaves, whilst the leaves of the Burman kind are 
broad and blunt. The only objection I have heard urged against it bv 
the cultivators is, that it is rnore brittle than the Burman kind, and there¬ 
fore takes more trouble to gather it ; whilst the Burman leaf can be torn 
roughly from the stalk without injuring it. One person can gather twice 
as much of the Burman kind in one day as he can of the foreign. This is 
a serious defect in the eyes of a lazy cultivator. The method of cultiva- 
tion pursued is the same for both kinds. The islands on which the plant 
IS grown are submerged during the rains, and receive every year, there¬ 
fore, a new and more or less rich alluvial deposit. If there be too much 
sand, the season of course is an unfavourable one. As soon as the islands 
appear above water, the highest spots are selected for nurseries.** “ The 
cultivator here, as elsewhere in Burma, dots his best to spoil his produce 
by spreading it out to be dried by the sun upon the sand. He does 
this, now, not through ignorance, for every one of them is well aware of 
the superiority of house-dried tobacco, but because he does not believe 
that the extra price he would obtain would compensate him for the trouble 
and expense of building large drying-sheds.’* “ One old cultivator, who 
appeared to be a connoisseur m tobacco. Informed me that he generally 
tK q’^antuy of tobacco in his house for home consumption. 

V something very fine, very different from that of the 

sun-dried, and far better than that of any tobacco brought from foreign 
countries *’ {From Mr. O^Conor^s Report, 1S73). ^ foreign 

Early m 1883 Mr. Oabaniss was appointed an Assistant to the Direr. 

Meire !«'''£ ® he was engaged by 

Dur.lop & Co., m connection with their tobacco rTperalions 
both at Ghazipur and Poosa. He afterwards undertook the mam^n^ 

tx>bacco he has distributed ViFginirse^fS to rnh-T S-'ow 

^inia seed to cultivators, and has instruct- 
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ed them in the American system of drying the leaf. Briefly, the difference 
between the two systems is this. The Burman cultivator dries his tobacco 
leaf in the sun, and the process takes a few days only j under the Ameri¬ 
can system the leaf is dried under cover, and the process takes as many 
weeks as the Burman process takes days. But the difference in price be¬ 
tween sumdried and shade-dried tobacco is that the latter fetches in Burma 
^7-1 a per 100 viss (365B>), while the former fetches only X2-10 per 100 
^ss. A limited number of old tobacco-growers on the banks of the 
Ngawan and the Irrawaddy have, under Mr. Oabaniss’ instruction, 
taken to the American system of drying. But the greatest extension of 
tobacco culture has radiated from the Kyauktan farm, to which Burmese 
cultivators have come for seed, for seedlings, and for instruction in shade¬ 
drying and in curing, from villages disUnt one. two, and three days' jour¬ 
ney. Last season, within a small section of country round the Kyauktan 
farm, about ninety cultivators grew smaller or larger patches of tobacco, 
who had never grown tobacco in their lives before. Most of them made a 
good thing of it and got good prices for their leaf. Moreover, they found 
that tobacco employed them just at a time when there was not much work 
in the rice-fields. It is expected that this season the breadth of tobacco in 
the country near Kyauktan will be doubled or trebled. In order to show 
how much better a price tobacco dried and cured on the American system 
fetches than Burman tobacco, a public sale of all the tobacco produced on 
the Kyauktan and Ma-ubin Government farms has been held in Rangoon. 
Forty-eight parcels of about 50ft each were sold, realising an average rate 
of 8|(f. per viss f3*65fli) as against 6d. per viss., the prevailing rate for 
ordinary Burman tobacco. The Kyauktan parcels ranged from lojd. to 2s. 
td, per viss, and the Ma-ubin parcels from is, to 2^. It is hoped that the 
results of these sales will satisfy the Burman cultivators of the superior 
value of shade-dried leaf. Hereafter, when the improved system of drying 
and curing, becomes more general, it will be possible for the Agricultural 
Department to arrange periodical sales of well-prepared tobacco in the 
Rangoon market. But the Burman cultivator at present is not quite*satis- 
fied about the new system of preparing tobacco, which occupies and keeps 
him out of his money some months longer than the indigenous system.” 

** During the coming season Mr. C^aniss will supervise tobacco ex¬ 
periments on the Irrawaddy islands near Myanaung. This cultivation 
will be undertaken in presence of Burman cultivators, and, if possible, with 
their co-operation. The bulk of the tobacco cultivation of the province is 
on these islands: a large number of Burmans will therefore be able to 
profit by Mr. Cabaniss’ teaching, and it is hoped that the system of shade- 
drying, which is now practised only on the Ngawan, will also be adopted 
on the Irrawaddy. In order to give a greater impetus to tobacco cultiva¬ 
tion, the rate on all lands growing tobacco has lately been reduced to two 
shillings per acre where it exceeded that rate, and notices have been widely 
I circulated amongst the cultivators informing them of this change” (Aa^ 

' ministraiion Report for 1884-8$, pagt 24), 

Mr. Oabaniss' report for 1885-86, though not as full as it might have 
been, owing tn the aisturbed state of the Province, is sufficient to show 
that the cultivators are beginning to appreciate the better results obtained 
by using good American seed and by adopting a more ratiohal method of 
curing their tobacoo. 

'I he higher prices they are now able to get is leading to extended 

cultivation, and the annually increasing outturn should,after a few yeaM, 

cause a material diminution of the hitherto enormous quantity of imported 
leaf. 

The principal localities in Upper Burma where tobacco is grown are : 
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Ava, Mingyan, Pokokoo, and the neighbourhood of Mandalay. It is also 
grown in the Bhamo district for local consumption and Tn the Shan States, 
between the Kachyen hills and China; some of this latter is exported across 
the Chinese border. Captain Spearman, formerly Assistant Political 
Agent at Bhamo, writing to the Political Agent at Mandalay (May 1872), 
says that in that district the leaves are dried in two different ways, though 
the price and flavour of each are the same. One method is to cut-each leaf 
into three pieces, and to lay these out flat on the ground, or on a bamboo 
trellis work, in the sun; the other is to string 30 or 40 leaves together on 
a piece of split cane or bamboo running through holes made in tne stalks, 
and hang them up in bunches. 

In a letter from Messrs. Sutherland, McKenzie & Oo. of Mandalay 
to the Political Agent (dated March 1872), it is stated, with reference to 
the tobacco of the Kachyeen hills, that when the crop is ready, the entire 
plants are pulled up by the roots, and hung up inside their houses. The 
leaves are then plucked as they are required. They say that by this mode 
of storing the tobacco, the Jeaves retain their sap longer, the tobacco is 
stronger than the ordinary Burmese leaf, and that, with proper treatment 
would become very fragrant. * 

III. CULTIVATION AND MANUFACTURE IN BENGAL.— 
Tobacco IS very largely grown in this Presidency. As, however, no 
statistical records for crop areas are available for Bengal, it is impos¬ 
sible to state what is the total acreage. Mr. O’Conor was of opinion 
in *873, that the area under tobacco in Bengal could not be less than 
half a million acres. The chief tobacco-growing districts are Rungpur 
Tirhut, Purneah, and Cooch Behar. The fine quality of certain samples 
of tobacco produced naturally in these districts, and in other parts of Ben- 
gal, very soon attracted attention as to the suitability of the climat" and 
soil for attempting the acclimatisation of the better varieties, from 
America and elsew'here. The results of the numerous experiments, under- 
taken chiefly at the instigation of the Agri.-Horticultural Society, are fuliv 
recorded in the Journals and Transactions of that Society. ^ 

The following extracU relating to tobacco cultivation in Beno-al have 
been Uken from the General Administration Reports of that province • 

“ Tobacco is grown more or less extensively in every district in Beneal 
but with the exception of Rtingpur and the Dooars, Durbhanga, Purneah’ 
24 .Purgannahs, the Chittagong Hill Tracts, and Nuddea, th^e is hardlv 
a place m which it is sown for trade and export. It is, however everv- 
where grown for 1^1 consumption. The cultivator ordinarily takes up a 
small plot of land at his homestead, near his cowhouse, for the conve. 
nience of manunng the land, as he always, if possible, manures his tobacco 
crop. In Baraset and elsewhere, where indigo cultivation has mostly died 
out, tobacco has been found to thrive well on the old indigo lands and 
may ^ seen planted up to the very edge of the ruined vats? ToWco U 
rear^ in a nursery in August, September, and October, is transpl^nt^ I 

the leaves are ready for gathering from January to March 
The Rungpur or Kachar tobacco, as it is called, is distribut^ all 

Eastern Berigal, and a not inconsiderable quantity leaves the countrv and 
goes to British Burma and elsewhere The rV,rr,JiJ ^ T ■? , 

are remarkably suited for the cultivation of tobacco, and ThI poss^ble^thaJ 
.n a few ye^s the growth of this plant may become of far CT^ter i^mn.^ 

p?“ements in" the'curi)!^'’pr, 5 ^e^“‘As“e‘t^e“ncrTth‘ ‘"‘■•°duce \m' 
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nativesjand tobacco has been a staple of the district for at least a century 
past. 1 he trade is chiefly in the hands of Mughs, forty or fifty 6f whom 
come annually to the district and export the tobacco to Calcutta and to Na- 
raingunge and Chittagong for export to Burma. This tobacco is eventually 
^r the most part made up into Burma cheroots, and is manufactured in 
Calcutta ^ well as in Burma. The produce varies from 6 to 12 maunds 
an acre, while the price varies from R3 to R7 per maund. The Burmese 
Mughs, who import tobacco into their own country for the purpose of 
making cheroots, select the very broad and thick-leaved plant, neither 
too mild nor too strong, and pay as much as R; a maund for it. The 
variety most prized by them is called by the people Udiht Kahn from its 
resemblance to the ears of the elephant. In 6inagepur, Cooch Behar, and 
Julpaigun also tobacco is widely cultivated, and the produce of Cooch Behar 
especially IS highly esteemed.^^ “In the districts of the 24.Pergunnah3 
and Nuddea, tobacco is generally grown merely for domestic use, but in 
a tract of country including the northern part of the Baraset sub*division 
of the 24”Pergunnahs and^ the southern portions of Ranaghat and Bon- 
gong, in Nuddea, the cultivation is of more importance and the crop is 
exported. The quality and price vary considerably. The best tobacco 
IS called the Hingh tobacco, from HingU^ a village on the left bank of 
the Jomoona river, three or four miles west of the Gaighatla Thanna in 
Nuddea. Tobacco going by the name of Afi/zg/f tobacco is grown gene¬ 
rally over this area/, and sells for from R5 to R; or R8 per maund. T he 
exports are mostly to Calcutta.** 

In Behar, tobacco is grown chiefly on the northern side of the Ganges. 
Three varieties are distinguished, viz., desi or barki, bildeti or knlkaliiya 
fN. rustica), and jethua. The latter kind is sown January to February, 
and cut May to June. Tobacco is most extensively grown in the Dur- 
bhanga district, and the best kind is produced in the Tajpur sub-division 
in Pergunnah Saraysa, which has become famous for the good quality of 
the leaf. “ The average yield per acre is said to be about 18 to 20 maunds, 
and the price is about R5 per maund. The cultivators generally derive a 
very handsome profit, generally averaging R60 per bigha, and sometimes 
as much as R80 or R90. tobacco leaves the district in various ways. 
Some of the rayats themselves export it in carls to Nepdl or take it to Hajee- 
pur and other river marts in the district, and there dispose of it, while 
many thousand maunds are bought up by the travelling merchants and 
transported by river and rail to the Upper Provinces and Bengal. The 
cultivators, however, generally dispose of it to purchasers from Gorakhpur, 
who sometimes buy it a.s it stands on the land.** 

The following account of tobacco cultivation in Behir is given by Dr. 
Shortt in his Manual of Indian Agriculture pp. 149 and 174:—'The 
ground is prepared by free ploughing, and the cIckIs are welt crushed and 
opened out frequently to permit the dew to act upon the soil. The land is 
often allowed to lie fallow for a whole year, being kept free of weeds and 
manured witb the usual dunghill rubbish consisting for the most part 
of cattle manure and wood ash. The sowing season commences in the 
beginning of June. The leaves attain maturity about the month of Sep¬ 
tember. The first crop is cut and thrown aside for curing, and the second 
crop allowed to succeed. The stalks!are then allowed to run to secd^ 
The produce of a bigha (J acre) is equivalent to twenty maunds from the 
first crop and fifteen from the second. Sometimes a third and fourth crop 
are taken off, the third yielding ten, and the fourth five maunds- The 
leaves are plucked and laid on the fields night and day, so as*Co have 
the benefit of the dew and sun, and they are then gathered cd 

in straw or hill grass. Before they are packed, the stalks -are cut away 
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and macerated in water for several days, and the infusion thus obtained is 
^rinkled freely over the leaves with the view of improving their aroma. 
This is repeated as often as is considered desirable, and after each appli- 
cation, the leaves are repacked. When they have continued thus suffi- 

packages are undone and some soil impregnated with 
alkalis IS ^rinkled upon the leaves till they are quite dry.** 

PoosA Tobacco Farm. —This farm was establisheid in 1877,"and has 
since that time been worked under the direction of Messrs. Begg, Dunlop 
& Co. in connection with the Gh^ipur Farm (see under North-West Prov¬ 
inces). The climate of Poosa is much more favourable for tobacco cultiva¬ 
tion on a large scale than at Ghizipur; for this reason, and in the hope 
of being able to induce indigo planters of the neighbourhood to take up 
the industry, Sir Edward Buck strongly urged the advisability of handine 
over the Poosa Stud lands to the Calcutta firm. The results of their opera¬ 
tions have hitherto been altogether successful. 

IV. CULTIVATION AND MANUFACTURE IN ASSAM.—In 
Assam very little tobacco is grown. It is, however, largely imported from 
Bengal, and is consumed principally by the immigrant labourers, and 

tribes of Central and Northern Assam. The Mishmis 
and Abors of the extreme Nonh-Eastern frontier aie said to be the greatest 
smokers in the world, both men and women, and they are hardly ever to 
be seen without a pipe, generally made of brass, in which they smoke their 
strong home-grown tobacco. The Kukis, who inhabit the hill tracts of 
Central Assam, are fond of refreshing themselves with the oil which is 
collected m a reservoir attached to their bamboo pipes. 

CULTIVATION AND MANUFACTURE IN THE NORTH¬ 
WEST PROVINCES.—In 1888-89 an area of 41.288 acres was return¬ 
ed as occupied by tobacco. This shows an increase of over 2,000 acres 
as compared with the previous year’s area. Taking the average out- 
^rn as 800B) per area, the total would be overtop million pounds 

1 he largest tobacco-growing districts at present are Farukhabad and 
Dulandshahr. 

\ir following extracts from Field and Garden Crops of the North- 
West Provinces, /., 70-7^. will give a good general idea of the native 

meth^s of cultivating and preparing tobacco in those Provinces :_ 

* T dryness of the soil and climate of these Provinces renders them 
unsuitable for the production of good tobacco, and the area under tobacco 
would be much smaller than it is were it not for the common occurrence 
of wells, the water of which is impregnated with nitrates (known as khdri\ 
and which is therefore especially suited for the production of the coarse 
pungent weed appreciated by the naiives of the country. Possiblv too on 
account of its comparatively late introduction, none of the higher castes 
of cultivators will grow it, and its cultivation is almost entirely restricted 
^ the market gardener caste, known as the Kichi, Murao, or Sani 
Tobacco cultivation may, therefore, be held to follow the distribution of 
AacAiiandof AAar: wells, and it is in consequence restricted within what 
would otherwise be considered very capricious limits.” “ The months for 

tobacco vary considerably in different parts of the Prov¬ 
inces, but the seasons may be conveniently grouped into two In om- 

Ind o'f'"p k" ^-edlinVsplanterutin 

and cut in February, while in the other case the seed is sown in Nov^m* 

ber, seedlings planted out in February, and cut in April-Mav Toh *'/'" 
grown in the former season is knotvn as sduoani anrf tkaf ^ obacco 
fatter season as a^rhi. OccasionaL after cutlfncT n 
February the roots are' allowed a 

May, wh.ch is. however, always of very inferior qualify. No pail^Taf 
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rotation is used. The land is always heavily manured, so that the tobacco 
is occasionally grown after a crop of maize, and the field does not receive 
a fallow even in the kharif preceding. And in cases where strong manure 
is available, such as in the environs of large cities, tobacco commonly 
forms one of three crops which are regularly taken oif the land each year, 
potatoes in the months November to February following after maize, and 
being.succeeded by a crop of asdrhi tobacco. The manure which is given 
to the land is so heavy as to make the natural character of the soil a 
secondary consideration. A loam is undoubtedly the most suitable soil, 
but if there is the inducement of a khari well, shift will be made with any 
kind of land, and since khari wells chiefly occur near old village sites, 
tobacco fields are often met with, the natural soil of which would, if un- 
corrected by manure, be little else than a collection of brickbats. Fields 
growing tobacco receive at least 200 maunds of the richest manure avail¬ 
able to the acre, but since the land generally bears two crops within the 
year, the tobacco does not appropriate the whole benefit to itself. In some 
districts (Fatehpur, Allahabad, and Jaunpur) it is the practice to manure 
tobacco land by herding cattle on it at night, and in the Bijnor District 
almost the whole of the tobacco is grown on clearings along the forest 
border which are used to herd cattle in during the rains. The cultivators 
usually live in villages at some distance, but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields, returning 
as soon as they have cut their crop.” ** The soil must be very finely pul¬ 
verised, and often owes its preparation more to the mattock than to the 
plough. If the plough is used it is driven through the land at least eight 
times, the log clod-crusher being dragged over the ground between every 
two or three ploughings, so as to reduce the soil to a condition as nearly 
resembling powder as possible. The seed is sown in nurseries, and plant¬ 
ed out when about six inches high.** “ The soil must be thorough y 
moist, and the seed is covered by brushing the earth over it by hand or by 
a twig brush* The soil round the seedlings must be kept always mois , 
and this when the seed has been sown after the end of the rams necessi¬ 
tates a light watering every third or fourth day. The seedlings are thin¬ 
ned out from time to time, and when six inches high, are transplante y 
hand into the field, being placed in lines at a distance of six to eig 
inches apart. The thin planting practised in America finds no favour in 
this country. Transplanting is invariably earned out m the afternoon or 

evening, and the seedlings are often protected by screens fr®^ * ® .. . 
of the sun for the first few days.** ‘‘ The cutting and curing has but little 

resemblance to the oarallel operations in American tobacco cuitu • 
districts west of Allahabad the practice cut the downJ^ole 

close to the ground, but in the Eastern districts the ‘f^ves are often p ekea 
separately as they ripen. The plants or leaves are then allow jjgerent 
the ground, and wilt for a period which seems to vary greatly ppU-uary 

districts, and which is much longer wl^n the hewing 

than when it is cut in April or May.** » Tobacco >ntended . 

left out on the ground nearly twice as long that intended f k ^ 

in the latter case, the leaves are carried in when of a black rolour, a ^ 
the former case not until they have been burnt go 

The leaves are carried in when damp with dew in the cut 

as to run as little risk as possible of breakage. U the P . ^ 

down whole they are now stopped, and the leaves ^ ^*^towards 

mass for fermentation, being arranged with iheir ,he heap- 

the centre of the heap and their stalks outwards. ' Allowed to 

ing is carried out in a hole or tren^ in hree iavs to a month, 

remain in this condition for a period varying from 
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fermentation being occasonaUy assisted by a sprinkling of water, which CULTIVATION 
should be brackish if possible. The temperature is carefully watched, and p^vincY^ 
immediately it rises too high the heap is opened out, the leaves turned 
over and made up again. When sufficiently fermented the leaves are 
pliable and can easily be made into ‘ hands * or coils, which when finally 
dried are ready for sale. If no immediate market for them can be obtain¬ 
ed, they are * bulked,* i.e., heaped in a corner of the cultivator*s house, or 
occasionally hung from the roof, until they find a purchaser.’* 

Ghazipur Tobacco Farm. —The following extracts are taken from a 
“Note on Tobacco Culture and Curing** written in 1878 by Sir Edward 
Buck, under whose direction and influence the success of the undertaking 
was secured :— : 

“ A Tobacco Farm was projected in 1875 on the stud lands at Ghazi- | 

f mr, which consists of about 1,200 acres of culturable land.' In that year 
ittle more was done than to divide the land into blocks, improve its irri¬ 
gating capabilities, settle cultivators upon it, and collect manure. Mean¬ 
while an arrangement was made with Messrs. Begg, Sutherland &. Co., 
of Calcutta and Cawnpore, under which they were to take over the farm 
on lease, on condition of their bringing over a skilled curer from America 
and continuing the cultivation of tobacco. 

“The curer anived in January 1876, and proceeded to cure, but under 
unfavourable conditions, a small quantity of leaf which had been raised at 
Cawnpore and Ghizipur. The plant had been badly cultivated, and no 
proper curing-houses were ready- Notwithstanding these difficulties, 
sufficiently good results were obtained with the leaf sent to England to 
give reasonable expectations to every one concerned that Indian tobacco 
can be profitably raised and cured for the European market. The area 
under cultivation irf the year 1876-77 has been about 50 acres 

“ The outturn in good leaf from a properly cultivated acre of land ought 
not to be less than Sootb an acre, and in America is said to average i.oooR 
an acre. Now, as the leaf can undoubtedly be cured up to a quality 
which will not fetch less than ^d. a pound in the English market, the gross 
outturn of cured leaf ought not to be worth less than ^d. This has been 
proved by the facts obtained in the Ghdzipur experiment. 

“ Eight hundred pounds an acre may, according to Indian notions, 
be a low estimate, but it must be remembered that a coarse heavy leaf will ' 
not fetch such a good price, or be received so well in the European market ’ 
as a more delicate and better-flavoured leaf of less weight; ^d. a pound 
(although a very much higher price than that usually fetched bv^ East 
Indian tobacco which generally sells for id. or 2d.) is not a high standard 
for the bulk of cured leaf imported to England from other countries, and 
It IS not at all unreasonable to expect that- an average price of 6 d. or id 
may ^ altained. In fact, samples sent in considerable quantity last year 
rom Ghazipur to England and Australia were valued at prices which on 
the average were nearer 6 d. than srf. a pound (in bond). 

I may here point out that id. a pound profit is equivalent to a profit nf 

from £150 to ^200 on 50 acres; and that therefore for every extra id which 

tobacco fetches above 5^-, or for every id. which the cost L rXced below 
^ ■■“'rhe dhlfate o^rhe^N^Tt. realised. 

Phe^;"";; " to&ope’^ron"s 7 pi 7 a Ur^ge^Pale^'^T: 

fs'Ms -pC s “5. x; 'xiHs 
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‘ Ghazmur experiment confirms the idea, which has often been 
mootea, that indigo planters or other gentlemen who have land in Uppef 
Bengal should attempt the cultivation and curing of tobacco. Operations 
required for tobacco curing will apparently dovetail in well with those re^ 
quired for indigo manufacture. In the first place, the indigo godown can 
without great difficulty be converted into a curing-house; in the second 
place, it IS clear of indigo at the season when it would be necessary to fill 
it with tobacco. The same argument applies to labour and supervision. 
The busy time with tobacco will be from November to February, when 
indigo has been already sent to market, and even if it is necessary to keep 
tobacco leaf in the curing-house till the rains* it ought to be packed before 
indigo is cut. 

“ fn Virginia a planter never confines his farming operations to 
tobacco, which, on the contrary, only occupies a comparatively small por¬ 
tion of his farm area. One planter, indeed, seldom cures more tnan 50 acres 
of tobacco in a year, and hardly ever attempts to grow so much as 100 
acres. The produce of 50 acres is usually as much as one curing-house 
and establishment can there undertake, ana although it may be found that 
where labour is as plentiful as it is in this country, a large area may be 
undertaken, it must be left to time and experience to prove this.** 
“Tobacco importers in England declare that there is no chance for Indian 
leaf of good quality establishing itself firmly in the market unless a rsgn- 
lar supply of large quantities is annually despatched. It appears, there¬ 
fore, desirable that as many estates as possible should export properly 
cured leaf, if there is to be any chance of founding a regular trade be¬ 
tween Bei^a! and Europe in the better class of leaf at remunerative price." 

“ The Gh^ipur experiments have succeeded in showing that Indian 
tobacco can approach American tobacco in quality, and is so valued in the 
English market; and also show that if an export trade can be established 
the profits will be sufficiently good to prosecute the industry. That the 
firm who has taken up tobacco enterprise at Gh^zipur believes in its cap¬ 
ability is proved by the fact that it has imported a second curer from 
America, and has established a new centre of cultivation and curing in 
Upper Bengal, which country I have for some time recommended as likely 
to be the most favourable to success.** 

The results of operations at the two farms at GhAzipur and 
during 1882-83, are thus given in the North-Western Provinces and Oudh 
Administration Report for that year, p. 124;— 

“ Of an area of 523 acres under cultivation, 129 were set apart tor 
home cultivation and the remainder leased out to independent cultivators, 
whose crops were purchased by the lessees. The total produce from ^th 
farms was 362,ooofli or 36,000ft over and above that of last year- The 
rate 6f produce per acre at GhAzipur and Poosa was 57 ®^ 793 ® 

respectively,’* 

Mr. Caine, in a Memorandum published by the Revenue and 
cultural Department of the Government of India in 1882, thus describes 
the system of cultivation and curing adopted in the Ghazipur Farm : 

“ The tobacco fields are usually sheltered from the hot west winds by 
a high crop on that side, or, in the absence of this, by sowing a line ot 
castor-oil plants or any other fast and high growing crop. The cultiva¬ 
tion commences in July. j k /•« 

“ As to rotation of crops we follow the American system, and 
is grown on the same land only once, or on rich land twice, in thr^ 

The land usually lies fallow the third year, or should do, and 
a crop of oats is often sown, which crop is ploughed into the land just 
the ears commence to form, 
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“The manure at Ghdzipur and Poosa consists principallv of cow- 
dung and vegetable manure such as leaves, indigo seet, &c. ; at Ghd^ipur 
a good deal of n.ght-^il and poppy trash. The land is manured yearlv 
Lands suitable for sugarcane and poppy are selected as being the 
richest. The land is ploughed from commencement of rains to time of 

fnr n" 1 sood high land is selected 

for a seed b^, we I ploughed, cleaned, and manured with good old manure 

(low ground would swamp). 1 he ground, when soil has becdme well 

pu^lvensed, is now marked off into beds a feet broad and running the 

whole length of the ground. The bed is slightly raised in the centre as 

fo he^y ram. A small ditch is cut between the beds 

to dram off the ram. Tatties made of straw or arhar twigs are put 
over the beds, and are raised 3 feet from the ground. The seed is sown 
in July, and a second wwing is made in August in case of accidents. 

i wo table-spoonfuls of seed are sown over loo square feet of seed 
beds. It is sown mixed with ashes. 

“It is sown by a man who stands in the ditch running between the 
seed beds. After the seed isisown, the bed is beaten down gently with a 
plank or the naked f^t of coolies. The seed germinates in eigL days 
The land is kept clean from weeds. The tatties are kept on for ft leasra 

off are left off ^adually, that is to say, they are first taken 

off for a few hours daily, in the morning and evening and at night till 
the young plants get accustomed to the sun. They are a protection to 

the from heavy rain, which often washes out 

the earth from the roots of unprotected seealing's* 

1 tatties must not be left on until the young plants are trans- 

plants will be weak and unable to bear the sun 

I .aT A®®" Plo^e^^ed and cleaned from the middle of 

^ ^ henga (harrow) 

u enough, they are transprant^’ 

when the leaves are not quite the size of a rupee. A cloudv nr* ra:« 

^ternoon is.selected for the planting (the afternoon is betted than the 

« plants the whole night in which to take hold) ^ 

1 -j The field IS either marked out beforehand, by means of a Ion 
laid on the field, along and on which a few coolies are maH^ ^ 

and which lea>js a cleariy-defined line marked on tl^e field • thesellines 
are made first down the field and then across, each line beinV 
distance apart, or else a lighter rope marked with knnt. fi f? 

the field at the time of plantfng, and a plant is put ^u^pposit^each’lfnot" 

It IS very necessary for facilitating the after-workin^ of the 
the plants should be equidistant from each other, if rich land the fillip 

apart. In poorer soils they are only two feet and 

^1? whose stems have become at all hafn 

should be planted; they will certainly be stunted u 

looked for in the roots and stems and ill 7*^^* should be 

If the ground is hard anS clayey, i? is 

a little round the young pfants three or four days ift^fhrpIanK^ ^ 

“ The land is usually hoed about ten days after olafitina iSl 
plants are from a foot to feet high the earth When the 

roots of each plant. ^ ' earth is thrown up round the 

^^^^ation is carried on whenev^ YTf\rw% 
it is required. The ground is hoed and th*» ^Ppearance of the plants, 

.H. p,r„. ,„ij; 
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appearance in small or sickly plant^, also the lower leaves which are 
dirty and draggled, and from 7 to 14 leaves are left, according to the 
strength and growth of the plant, the principal object being to get a few 
large and well developed leaves in preference to a quantity of small ones. 
The side shoots or suckers are plucked off the instant they appear, and 
are left on the field for manure, 

“ If a grub be found in a large plant, it should be cut out with all the 
affected part and all the portion of the plant above it; a side shoot may be 
allowed to grow which will give a fairly good plant. 

** Tobacco ripens in about three months* time. It is cut during the 
months of November, December, January, February, to the middle of 
March, A ripe leaf has yellow spots on it. It has a crumply look, and 
if bent between the finger and thumb will break. 

“ The cutting commences directly there are sufficient plants ripe in a 
field to fill the curing barn. The plants are rut off bodily at the stem just 
below the lowest leaves of the plant. The plants when cut are left lying 
with their butts towards the sun in the field to wilt. The time a plant 
takes to wilt depends on the heat of the sun. Usually half an hour is 
sufficient. When wilted the plants are either carried or carted to the 
curing barn. There they are spiked on split bamboos. 

** Each cooly's provided with an iron spike which he fixes like a 
head on to the bamboo stick, he then takes a plant of tobacco in his hand, 
fixing first the other end of the stick into a hole in a block ^ wood pro¬ 
vided for the purpose which he holds between his toes. The plant is 
placed with the butt on the spike about 5 or 6 inches from the end and 
the plant forced down over the spike on to the ^ick. From six ^ t®n plants 
according to size are hung on one stick which is 4 feet long. Th^e sticks 
are then hung in the barn; the stick should be hung so that the leaves 
may touch each other slightly, but should not press against each other. 
The barn is fitted up with a scaffolding of bamboos. The bambt^ are 
feet 6 inches apart and 4 feet above each other, the lowest tier of bam¬ 
boos being 6 feet at least from the ground (where the tobacco is intended 
to be cured by fires). The barn is provided with as many doors possi¬ 
ble, those on the west side being made as airtight as possible, ventilators 
in the roof made to open and shut are advantageous. Rooms can be 

made any size. A room from 35 to 40 feet high and 30 ^ ? 

yards broad is preferable, as it can be filled rapidly and will hold sufficient 

“When the barn is full (it should be fill^ as rapid v as po^ble in 

order to prevent the tobacco drying- out in hanging) all ‘be 

closed an'd also the ventilators if any. It is lejt for two 

The planter can now tell whether the tobaccia s dryin^g up too rapidly or not 

fast enough. If the tails of the leaves cur .p and break when handl^^ it 

shows that the tobacco is going up too fast; on the other hand if therejs 

a sour smell in the room and the plants sweat, the tobacco 

perhaps fires. In the first case the doors and ''®"‘''ators are still k p clo^ 

and fires are lighted in different parts of the room, or >/‘hf h°«se is hllM 

with flues (which are preferable to open fires) hot air is .‘K g^o 

room in the flues. The temperature will probably be 

Fahrenheit, but this can only be told by experience, ^^he tobacco nms^ 

be carefully watched, and if drying too fast, the temperatur j^jjacco 

water spri 4 led on the floor. Raising the cdour run 

to sweat, and the moisture thus created in ‘he house makes ^rown. 

in the leaves. '1 he leaves should turn gradually yellow 

If dried too rapidly it retains its original green ' ^eil or higher 

to cure golden leaf, the temperature is raised to 14*^ Fahrenhei g 
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at the stage in which the tobacco has changed to a yellow, but this cur¬ 
ing cannot be attempted in a hot climate, except by an experienced 
curer. Golden leaf realises double the price that dark leaf does. The 
plants should originally all be in the same stages of ripeness to ensure suc¬ 
cess in bnight or golden leaf curing. In the above, curing in a hot dry 
climate like Ghazipure is referred to; in Tirhoot in mild weather tobacco 
can be cured without any fires. This process will now be described. 
If, as in the second case stated above, after two or three days hanging in 
the barn the tobacco feels soft and theie is a sour smell in the room and the 
plants may or may not sweat, then all the doors and ventilators should be 
opened and kept so until the sour smell is gone and the sweating has 
stopped; if that is not effectual then fires must be lighted. The curer 
must now be guided by the weather and must carefully, watch the tobacco. 
If the tips of the leaves begin to curl, it is going too fast and the doors 
must be shut during the day and opened only at night to allow the cold 
air to circulate through the room, the main object being to make the 
tobacco dry up gradually to yellow, and the greater part of it will turn 
reddish yellow called medium bright. The temperature must be regulat¬ 
ed by the doors and ventilators. This air curing makes a lighter brown 
than the firing process, and can only be adopted in a climate in which 
there is a certain amount of moisture in the air. If the tobacco sweats 
badly, doors and ventilators must be opened and fires lighted and the 
heat raised till it stops. Green tobacco is preferable to sweated. There 
is another process followed in some parts of America called sun-curing. 
In this process a scaffolding is erected under the shade of a tree and 
after the plants are hung up, the whole is covered around and on the top 
with straw. The straw is opened out when it is found necessary to quick¬ 
en the drying. This style of curing is hardly adaptable to the plains of 
India. 

“ The higher the barn is the fetter it is for curing purposes. The high¬ 
est tobacco in a room is usually the best colour, if you have a thick roof, 
otherwise the centre isihe best. 

“ The tobacco is generally cured, so far as its colour gees, in a forlnic^ht 
or three weeks. It is left to bang through the hot weather in the barns,*as 
the heat makes it too dry to handle. Early tobacco may be ready to bu!k 
down in the Christmas rains. No tobacco should be bulked until the sap 
is entirely dried out. This can be seen by breaking ihp stem of the leaf. 
If bulked with sap in it, it will rut. 

** Directly the rains commence in June and the tobacco has become soft 
and pliable, it is bulked down in heaps, in the curing room in which it is 
hung. The heaps are raised 'some 8 inches off the ground by a small 
scaffolding made up of bamboos and sticks, so that air can circulate under¬ 
neath, and are covered over with straw or malting. The tobacco should 
not be bulked doWn in too moist a condition. The best order for bulking 
is when the tobacco is just soft enough to handle without breaking. If 
too soft it must be fired and allowed to come in order again. When all 
the tobacco is bulked down, the bulks must be opened and the leaves 
stripped from the stem and tied in ‘ bands * or ' bundles ’ with about so 
leaves in each band. The band is tied round with a leaf of tobacco ti^ 
round the upper ends of the leaves and tucked in at the centre of the 
bundle; these bands are now carried to the head barn or sorting room 
They .are re-bulked here in the same way as before. When all the tobacco 
IS in the storing room, the bulks are again opened and the bands being 
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ed separately, and 6, green—six varieties in all. The sorting is most im¬ 
portant and requires strict supervision. Care must be taken that the 
coolies do not make unnecessary breakage in handling the leaves. They 
should be tied in bands of from 15 to 20 leaves* These bands are again 
bulked and left in bulk till packed. The bright is divided into four varie¬ 
ties, should there be any golden leaf. Golden leaf is pure yellow. In this 
casQ you have i, bright long leaf (that is, golden leaf), 2, bright short leaf, 
3, medium bright long leaf, 4, medium bright short leaf. Lugs are often 
made into strips by taking out the thickest portion of the stem midrib; i is 
taken out, ^ of the way from the tail of the leaf. It sometimes sells best 
in this form. 

“The tobacco is packed in hogsheads made ot thin staves. The 
hogsheads are made 4 feet in height and about 3 feet in diameter for de¬ 
spatch to Europe, or else, after the native custom, in bales. The tobacco 
should be packed as dry as it can possibly be packed without breaking it. 
It is generally necessary to hang it again in a barn, the bands just slung 
across the stick, and fire it till sufficiently dry. If too dry the doors may 
be left open at night, when it will probably be found in the right order on 
the following morning. The bands art packed with the butts outwards 
and tails inwards. There are three lines in each row, two with their butts at 
the edge of the hogshead and tails meeting in the centre of hogshead, 
and one in centre of hogshead. The next row is commenced from the 
other side of the hogshead. When the hogshead is filled, it is pressed 
down with powerful screws and refilled till it can hold no more. It 
should contain Qootb of leaf as nearly as possible.*' 

VI. IN OUDH, tobacco cult! vation, according to the statistical returns 
of 1888-89, occupied 13,374 acres, showing a decrease of over 2,000 acres 
as compared with the area of the preceding year. Of the district areas 
Sitapur and Kheri appear to be the most extensive. 

VII. CULTIVATION AND MANUFACTURE IN THE PAN- 
jAB.—T he area under tobacco in 1888-89 was returned as 60,566 acres. 
In 1883-84 as many as 85,400 acres were said to have been occupied 
by this crop; in 1886-87, however, the area, was reduced to 46,437 acres, 
whilst in the following year over 19,000 acres appear to have been added. 
The districts for which the largest areas were shown in the returns for 
1888-89 were: Jullundur, Sialkot, and Lahore. A considerable portion 
of the PanjAb tobacco crop, especially in the Lahore district, consists of 
the Kandahdri kind or that obtained from N. rustica. Other varieties, 
mentioned by Mr. Baden Powell, are— Baghdddi i—'lhe seed of this is 
very much sought after by cultivators, on account of the abundance of the 
produce; it is not imported from the place whose name it takes, but pro¬ 
bably came originally from thence. Noki, so called from its pointed lan¬ 
ceolate leaves. Sambii, this is grown in the Lahore, Amritsar, and SiAl- 
kot districts. Purhi% an expensive kind introduced from Bengal and 
grown near Lahore; it is chewed with pdn and betel nut, and is sometimes 
smoked. Baingani, with leaves shaped like those of the baingan {So\uxum 
Melongena). Surdii, a strong and bitter kind, introduced from Surat; the 
two last-named are rare. Other local names are given for some of the 
above. All these kinds are prepared alike, by burying in a pit after drying 
for a couple of days or so, and left to ferment. The best leaves are tied 
into bundles igaddi), the rest are twisted into ropes, the latter selling for 
one-sixth to one-eighth less than the former {Panjdb Prod., 288). 
following information r^arding the more usual methods of cultivation aTO 
curing adopted in the Panjdb is Uken from a report submitted to the 

Government of India in November 1873 It seems to be immaterial 

whether the land selected for tobacco cultivation is high or low, provided 
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ample means for irrigation exist. In three cases only,—parts of the Si^lkot 
Ludhiina, and Rawalpindi districts,—are alluvial tracts selected. The 
general opinion is that alluvial lands are not suitable. Garden lands and 
*goera* or manured lands near the village sites, are almost invariably 
preferred. Irrigation, both from wells and canals, is practised, the plots 
oeing watered about once in every four days. Extensive manuring is 
requisite to success. Night soil, sheep and goat dung, stable lifter and 
cow-dung, are used; the older the better. An admixture of saltpetre in 
the shape of *kalar' or ‘ reh* efflorescence is found beneficial. Upon 
proper irrigation and manuring the success of the crop depends.” The 
sowing season commences in September. In most instances the seed is 
put into the ground during October and November, but in some places 
sowing continues till December, and in the Shihpur, Multan, and Derah 
Ghizi Khdn districts till January. In the Peshawar, Amritsar, and 
Rdwalpindi districts, seed is sown till February. The transplanting takes 
place during January, February, and March, and the cutting during May 
and June and sometimes in July. The plant is almost invariably cut 
down to the roots, and no second crop taken. The experiment of leaving 
the stems for a second crop has been tried in the Lahore, Gujranwalah, 
Karndl, and Ambdla districts, but the outturn was exceedingly meagre* 
and it is not considered worth while to keep the land out of cultivation for 
the purpose. The usual mode of curing is as follows:—The crop when 
ripe, I.C., when it turns red and yellow, is cut down and left on the field 
for two or three days. It is then stored in a place protected from the sun, 
either in a room or under ground, with layers of dhdk leaves (Butea fron- 
dosa) or leaves (Calotropis procera), and the whole covered 

oyer with quilts, in which condition it is left for a period varying from 
eight days to a month. The stems of the hakar tobacco are utilised, those 
of other kinds are rejected, and the remainder tied up into bundles and 
exposed to the sun for a short time. In Derah Ghdzi Kh^n the tobacco 
during the curing process is sprinkled with a solution of impure soda 
\sajjt),gur, and water. The object of this is apparently to give it colour ” 
The following descriptions of local methods of cultivating and prepar- 
mg tobacco are, for the most part, derived from certain of the District 
Gazetteers “ In the Karnil district tobacco is very generally grown in the 
villages, but mostly for private consumption only, except where local 
peculiarities are especially favourable. The desi variety is almost exclu¬ 
sively cultivated, of which bugdi, 5 urndh\ and khojuri are forms distin 
guished by the shape of the leaf. The plant grows best in a nice loamv 
soil, neither too stiff nor too open. A slight saline impregnation rather 
improves the plant, and the water of bitter wells, or of* the dirty villae^e 

‘he village 

of Phurlak, the tobacco of which is celebrated throughout the district 
The seed is scarcely ever sown by the villagers, who obtain the vounp 
seedlings from the market gardeners of the towns, paying R i-4for enough 
to plant an acre. 1 he land is ploughed eight or ten times, dressed most cafe- 
fully, and laid out in ridges some two inches high and ei^ht inrh^^c 
the seedlings being planted half way up the ridg^e on eithTsiralt rn^te I’ 
and about ejght mcWs apart, or if water lies about the stem, it injures 
the plant. This is done in mdgh or phdgan. They are then hand-water- 
ed with manure dissolved in water. Soiled manure is generally used as a 
top dressing, as less is thus required. The dung of eoats and chi./.. ;? 

the best, and old dry cow-dung mixed with ashes. ^Thf fidd is watt?ed 
every ten days or so. and the hoe is then freely used, so as to k^ he 
earth about tfie roots open and the weeds removed. As the leaves g'^ow 
they are sprinkled with reh or ashes to keep off insects and improve the 
26 A 
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flavour ; and the flowers are nipped off as fast as they appear. The plant 
is ready to cut in jet or asdih. The whc*leplant is cut in the morning", and 
left in the fields for twenty-four hours to dry. Next day they are piled up and 
left to dry further. A hole is then dug and the plants are packed into it, 
covered up with dhdk (Butea frondosa) or dk (Calotropis proccra) l^ves, 
and left to ferment for five to ton days. The leaves {pat) are then stripped 
and either tied up into hands {juti) or twisted into a thick rope. They 
are, if necessary, further fermented ; and are finally dried and kept for use. 
When tobacco is wanted, the leaves are cut up and^ powdered with an 
equal weight of ^ur in a mortar. After the plant has been cut, leaves 
sprout from the stump, and are picked and used by the poorer classes 
[Karndl Gmetfeer). 

in the Hoshiarpur district tobacco is grown in small well-manured 
plots, and requires constant irrigation. If following maize, in rotation, ^ 
can be sown as early as November, but it is often grown after wheat and 
barley (cut green), and it is then sown in Februai^ or March. The earlier 
sowings ripen in April, and the later ones in May. After being cut the 
tobacco is left lying in the field for two days ; it is then buried in a hole in 
the ground for a week, and after being beaten with sticks is made into 
twists and sold. Three varieties are grown in this district, vie., dest,gobt, 
and dkafura ; the last-named is the strongest and most liked, and is sup¬ 
posed to be good for goitre, and on this account is exported towards the 
fiills. Land suitable for tobacco fetches about R20 per acre, and if well 
manured yields three crops,—maize in autumn, wheat (cutgreen),and lastly, 

tobacco. 


looacco. , • . _f 

In the Jhang district tobacco is looked upon as the most protitabie 01 

all crops, its selling price, per kaudl, being nearly equal to that of 
cane, while it occupies the soil for only three months. It does not requi 
any more manure or more frequent waterings, nor does it exhaust ^he soi 
to the same extent. To ensure a good crop of an acrid and pungent le 
the soil must be heavily manured, but another crop can always oe gvow 
after it, either or turnips, or even both. In preparing 

bacco, four plougbings ought to be given,’.accompanied by four rolling 
order to break the clods. The manure is then spread. Sheep and ^ 
droppings are considered best. On the wells near Jhang, where too 
is an important crop, about 400 maunds of this rnanure 
acre. After being spread and well mixed into the soil with ♦wo o 

ploughings, the land is then rolled until all clods are broken. Lh 

bed having been carefully prepared, the seed is sown broad ^ 
covered with an inch thickness of fine manure, and ♦ben watere , .8 

the frosty months it is covered with grass. te of four 

the middle of pha^an. The transplants are <^btained at the rate of f 

annas per square cubit, or are raised by the zamindar himse . 

watered at first eveny three or four days, and ? °have taken 

The first weeding and hoeing is given as soon as the sings 

good root. Two or three hoetngs are given ^fte^ards, and to^ dr 
three or four times. The roots are seldom manured. The breaking on 
the young shoots from the stem [kallt bhnnna) involves j pn the 

the plants ripen they are cut, small quantities at a time, and p , jg 

ground for three days. The leaves are not then stnpped ^ut the P an 

Ire heaped on the'floor of a dark week thfleaves 

Tfi^^he", anrtwist^‘ into ropes and carried off by the 

nX' STSV,. Ktan. ... .1 “SS; W 

vie; stndhar anfigaroba;thp\alter IS a coarse vaneiy, q S 
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care in cultivation, and selling at about R2 or R3 a maund. Slndhar has 
an even, well-shaped leaf. It gives much more trouble to cultivate, and 
sells at R3 to R5 a maund,or for nearly twice as much as theother. About 
a third of the cis-Indus tobacco is exported. The Derah tobacco is mostly 
consumed in the tahsil. The people are in the habit of mixing the garohn 
tobacco with Knndahdrt tobacco (N. nistica), which brought down by 
the Pawindiihs and costs R8 or Rio a maund. The Daman people for 
the most part smoke this mixed tobacco. The garoba tobacco by itself is 
somewhat tasteless (Gaz., Derah Ghaei Khan). 

Captain Harcourt, in his account of Kulu, Lahoul, and Spiti, gives the 
following information regarding the preparation of tobacco: -A seed-bed 
having been carefully prepared, the sowing is performed by simply blow¬ 
ing the seed from the hand. This is done in April or May,'or later on, in 
the rainy season, when no artificial irrigation is required." The irrigated 
crop ripens in August, and the other in September or October. When 
the ripe plant is cut down the leaves are twisted round it and left to dry 
An acre, well prepared, ought to return 10 to 12 maunds of leaf. The 
selling price varies from 6 to 8 seers per rupee. The dry leaf has a very 
mild and pleasant perfume* tobacco forms one of the chief imports in 
Lahoul and Spiti; it comes from Kulu. The women in Spiti do nor smoke 

VIII. CULTIVATION AND MANUFACTURE IN BOMBAY.- 
The total area in this Presidency, utilised for tobacco cultivation in 1888-80 
was given as acres, which shows a decrease of over 30,000 acres as 

compared with the returns of the previous year. In his report for 1888-So 
the Director of Land Records and Agriculture attributes this remarkable 
diminution of area, affecting every district, to scanty and unseasonable 
rainfall, as also to the large stocks of previous years. The importation of 
foreign tobacco is also supposed to have contributed to some extent to the 
decrease. The best tobacco is grown in the Kaira and Khandesh districts 
In the following year (i88g-oo) the total area was increased bv 2» 000 acres 
Seasonable rainfall and the high prices w'hich prevailed during the previous 
year are said to be the causes of this increase. The Director also states that 
bnly in Kaira and Belgaum is tobacco grown extensively as a field crop 

Mr. O’Connor in his report, p. 28, enumerates the more important ek 
penments that have been undertaken to improve the quality of Bombav 
tobacco In 1831 some American seed was tried for the first' time accorri 
IPR to the instruct.ons taken from Captain Basil Hall’s account of tobacco 
cult,vat,on.n V>rg.n,a Irj 1831 the local Government received from the 

Re^dent in the Persian Gu f a maund of seed of the finest tobacco <>ro , n 
m Persia, tog^her with fuM instructions for its cultivation. In iSro Mr 
Elphinstone, Collector of Ratnagiri, obtained successful results with^some 
Shiraz and Kazeroon seed received through the Agri -Horticulmral ? 

A crop was obtained of each kind durin| the mo^nsoon?second crop^^Ve 

grown in the cold weather, the latter thriving the best Dtirm^ tu 

year the Society distributed some Syrian sej. wVmtrous m ^ "fv ^e" m ad^ 

for some years with this seed and its produce, as well as with Persian Wd 
under the supervision of Dr. Gordon in the Hewrah Botanical'Gardens’ 

to suit the tastes of the masrjf 
the people. The Syrian tobacco, on account of its greater stren^rth nnd 
flavour, was much annr^nafad kt# ® and 


Surgeon-General in Madras, for trial in the Bomba'y tZ 

Conservator of Forests appears to have been the only successfnl 

and his was pronounced by the Secretary of the Agri.. Horticultural Wierv' 
as very superior. ^ •society 
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In 1869. the Bombay Government distributed small supplies of seed of 
the Shiraz, Havanna, and other varieties to the Superintendents of Cotton 
Experiments, and to the Collectors of Kaira, Khandesh, Dharwar, and 
Karachi for experimental cultivation. In most cases the trials were suc¬ 
cessful as far as the cultivation was concerned, but the produce was entire¬ 
ly spoilt owing to want of proper knowledge of the curing processes. The 
Shiraz, Havanna, and Mar^’land promised the best results. In Dharwar, 
the Superintendent of Cotton Experiments, although having plenty of ex¬ 
cellent seed for distribution, could not induce the rayats to cultivate it on a 
large scale, as they feared the exotic plant would be more liable to injury 
in the stormy weather which prevails about the time when the leaf begins 
to mature. In Khandesh the experiments were successful, and the Super¬ 
intendent was of opinion that these exotic varieties could be grown in 
Khandesh successfully and with little trouble provided the rainfall was up 
to the average. The most important results of trials undertaken in this 
Presidency were those obtained by Mr. E. P. Robertson, Collector of 
Dharwar. In a letter addressed to the Agri.-Horticultural Society of 
India in December 1870, Mr. Robertson wrote as follows ;—“I have for 
two years cultivated exotic tobaccos, and have been making experiments 
in the hope of discovering some method adapted to the climate of this 
country for curing tobacco. I am convinced that the system of tobacco 
curing ordinarily in use in America and Cuba, is of no use whatever irt 
this country. Here, we have the dry air to contend against. The diffi¬ 
culty is to get the midrib to dry without making the tobacco quite brittle. 
If the tobacco is packed in hands to ferment, with the midrib not quite 
dry, no care in the world will prevent the tobacco becoming mouldy and 
bad. If the midrib is allowed to become quite dry, the tobacco becomes 
brittle and is condemned as useless. It is not useless however. Tobacco 
cannot be properly cured in this country till the midrib is quite dry.'* In 
the following month Mr. Robertson sent to the Revenue Commissioner of 
the Southern Division, Bombay, an account of several experiments made 
by him in curing toljacco. From this letter tl»e following extracts are 
given :—“ In ail well-cured Havanna tobacco, the leaf, when ready, is soft, 
pliant, and kidlike ; of course, it will become hard and brittle with ex¬ 
posure to the air, and especially to the hot air of this country, but if pro¬ 
perly taken care of, it is fit, with but little previous preparation, for the 

manufacture of cigars. The native-cured tobacco has the defect of being 
very brittle, and further, by the system of curing pursued, it has lost most 
of its fragrance and good qualities. In 1865, I took a quantity of the best 
Neriad tobacco to England, and it was pronounced from its curing 
worthless. The point, therefore, is to discover some method by which 
tobacco can be cured in this country so as to be fit for the European 
market. The tobacco that I reared last year was cured by me according 
to directions given by Colonel DeCoin. At first, while there was some 
moisture in the air, the tobacco began to cure very well in the 
house, but soon the weather changed, and the dry air rapidly dried up the 
leaves, and 1 was unable to proceed. To enable me, therefore, to pack the 
leaves into hands to ferment, I exposed some of the tobacco to the night 
dews, and in the morning had it made into hands about twelve leaves io 
each hand. The dews, however, failed last year, and then I bad <:ov^ 
the leaves with damp towels, and when moist I packed them into hana^. 
This tobacco during fermentation became mouldy owing to two causes : 
jst, that tobacco thus artificially damped is very difficult to with, and 

feouires great and constant care; that the centre stem of the leaves 

was not sufficiently dried up. I cured almost all the ‘o^acco jn this man- 
, but being disheartened at its turning mouldy, notwithstanding great 
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c^re, 1 thicw the balance away in the corner of a verandah room just as 
it was. This year I again planted Havanna, Shiraz, Virginian, Ohio, and 
Himilayan seed.*^ “ The seed all came up well, especially the Havanna 
and the Shiraz, the plants being very large and vigorous, many of the 
leaves being fully three times the size of the common country tobacco of 
this district.” ” As I had planted my tobacco early in the season. May 
it ripened early, and when ready for cutting, the weather was stili moist 
and favourable. The first batch was hung for three days rather closely 
packed on bamboos in the open air to obtain colour. It was then while 
still soft, taken into the tobacco-house and hung closely packed on* bam¬ 
boos. At the end of about the eighth day after being placed in the 
tobacco house, the tobacco was of go9d color, and had gone through a 
slight fermentation. Some was then made into hands of twelve leaves 
each, and placed in heaps to ferment. All proceeded well for a few days 
but on examining it again I found that the tobacco had commenced to 
become mouldy all along the stem. Just about this time I happened to 
examine the tobacco 1 had last year, when dry, thrown aside in a heap as 
useless. To my astonishment I found this tobacco to be most perfectly 
cured, and as soft and pliant as possible. None of it was mouldy and it 
was in exquisite condition and flavour. I therefore determined to leave 
the tobacco I had in the tobacco-house to dry. This I did. A few days 

however, after it had quite dried, we had a heavy shower of rain when the 
moisture in the atmosphere rendered this tobacco soft and capable of hand¬ 
ling. 1 at once made it into hands and placed it to ferment. The tobacco 
has been thus made up for some time, and not a single leaf is mouldv and 
the tobacco promises to cure well and to be of good flavour. From the 
above 1 deduce the following important points with regard to the curine^ 
of tobacco in this country :-rj/. If tobacco is to be cured properly there 

must be no haste, and no attempt whatever at artificial moistening- 2nd 

tobacco should never be made into hands to undergo fermentation tfll the 
centre stem of each leaf is perf^tly dried up. I his is a most important 
point,as if there is any moisture in thestem, the tobacco is certain lo 
come mouldy, and a very little mould taints the whole leaf; ^rd that to 
bacco when cut and hung and dry should be carefully kept till’ the next 
rams. It should then be exposed to the atmosphere. It will soon become 
soft and pliant. As ^n as oliant enough to handle without breakine it 
should be made into hands of about twelve leaves each ; these shniilH 
be put into heaps of about ,4 feet to a feet high, and lef! qufeMylrf'ermem 
for about two months, at the end of which time the tobacco will be Cnd 
to be perfectly cured. The heap should be occasionally looked at to take 
caie It does not get hot inside, and it would be well to cover it over with 
plantain leaves, or even to wrap it up in bundles of paper to keep out the 
air. There is another point I woulif draw attention to, and that is, when 
the weather is dry, the tobacco when cut rapidly becomes drv and T 

experiments I found the^oHowing 
the most successful method in the very dry weather Wh^»n ^ 

ready for cutting, cut them early m tH^e da"y and pTace ^m on ^hfeolnT 

all close to one another, and leave them there till the next morning ^rlv’ 

m the morning turn them over and leave them thus exposed for a se“nd 

I u ‘“J" ‘hem again, and at about to to ii o’clock 

after they have had some sun, bring them igtothetobacco-houseand Xce 
them in heaps about nine inches to one foot in height Leav#* P 

day to ferment and obtain colour, turn theheap ovfr next day, and as soon 
as the leave, are of a good yellow colour, hang them from bamboos in°he 
tobacco-house. It must be borne most carefully in mind that the operat on 

of thus placing them in heaps in ‘he tobacco-house to obtain colour is danger- 
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ous, and that the heaps require the greatest attention, for the leaves being 
full of moisture rapidly ferment, and become hot and mouldy; thereJ 
fore, constant watching is necessary, and no plant should be allowed to 
remain after it has obtained colour, but should be at once hung up. It will, 
while hanging, continue to obtain a fuller and better colour. Hang till dry 
and proceed as detailed above. 'J'he great points are to obtain a colour 
before allowing to dry; to use no artificial method of moistening, to have 
patience and wait for the moist atmosphere of the next tains; then to 
make into hands, and leave to ferment for about two months. I venture 
to give the above results of my own experiments, hoping they may aid 
others and induce them to make further experiments, and at length we 
may, by this means, arrive at a simple and certain method of curing tobacco 
in this country fit for the European market. The present country method 
is of no use, and it is quite immaterial to the natives if the tobacco is 
mouldy, so long as it is strong and pungent. The method adopted in 
Cuba IS also one that does not suit this country, as there they have constant 
showers, and all the instructions, say—'Avoid excess of moisture/ In this 
country, when tobacco is ready, we generally have a fine hot wind and no 
showers, and, therefore, we must wait till the monsoon. It is possible, how¬ 
ever, that in Guzerat this delay might be avoided, and th^t an artificially 
damp moisture might be obtained in tobacco-roonls or houses by the use 
of wet kuskus or j&waser tatties.** 

In November 1871, Mr. Robertson sent various samples of tobacco, 
prepared by him, to Mr. Broughton, Quinologist to the Madras Govern¬ 
ment, and to Dr. Lyon, Chemical Analyst to the Bombay Government, 
for analysis. Regarding a sample of Virginian tobacco prepared in i86y, 
Mr. Broughton remarks :—“ 1 find it to contain three per cent, of nicotine 
most certainly. It yields 22*9 per cent of ash, of which 19*67 per cent, 
consists of potassic carbonate. It thus appears that the specimen fulfils 
the conditions necessary to tobacco of good quality to European smokers, 
On actual smoking the tobacco is good, thoi^h not of special excellence; 
considered as an Indian production for the European market, it is a Re¬ 
cess. Its only fault appears to reside in the curing. Thre< per cent, is a 
somewhat small percentage of nicotine for Virginian tobacco, which is said 
to contain ordinarily a considerably larger amount. The soil sent contains 
but little calcic carbonate, and is suitable for tobacco cultivation.*' 
Seven samples were examined by Dr. Lyon, who reported as follows ?— 

“ The first point to be noticed is the great general similarity in cb''mical 
composition which exist between the mineral constituents of the various 
samples of Shiraz and Havanna tobacco. This resemblance is especially 
noticeable as regards the proportion between the basie constituents, vie., 
the potash,' lime, and magtiesia. The resemblance tends to confirm the 
inference terminating the 12th paragraph of Dr. Forbes Watson's report 
fi87i)’on the cultivation of tobacco in India, * that tobacco plants 



atively large 

(both Shiraz and Havanna) of 1871. It is possible that this is due to the 
presence of chlorides in the manure, &c., used. II so, it affords a proof 
of the facility with which the tobacco plant alters its mineral constituents 
according to the nature of the soluble matters present in the soil on which 
it is grown, and (showing its susceptibility to treatment) holds out hopes 
of our being able to improve the mineral constituents of the plant in any 
desired direction, by properly apportioning the soluble matters of the 
manure employed. I should think that the presence of chlorides in any 
large quantity in the plant rfiust tend to lower ite quality: the presence cf 
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alkaline chlorides, in all probability, confers saltness, not only on the 
tobacco itself, but also on the smoke, ^from their volatilisation. It would, 
therefore, appear advisable to avoid as much as possible the presence of 
chlorides in the manure to be applied to the soil. It is curious that the 
percentage of nicotine is smaller in the Shiraz tobacco of each year than 
in the Havanna tobacco of the same year; and remarkable also that the 
nicotine is very much less in quantity in the tobacco (both Shiraz and 
Havanna) of 1871 than in the tobacco of any other year. This diminished 
percentage of nicotine in the tobacco of 1871 may be due to an alteration 
in the method of curing adopted. It is remarkable, however, that coin¬ 
cident with it we have a decided alteration, as shown by the increased pro¬ 
portion of chlorides present, in the mineral constituents of the plant.^ It 
would be worth while, I think, to conduct a few experiments something in 
this way. Samples of the same variety of tobacco might be grown on the 
same soil, under the influence of different manures subjected to the same 
process of curing, and then submiited to analysis. This appears to me to 
be a likelv method of ascertaining the best way of improving the quality 
of the tobacco. The curing process also mig'ht be varied with a view of 
ascertaining the effect of alterations in it on the percentage of nicotine.** 
Mr. Robertson, commenting on these two reports, says:—“Both Dr. 
Lyon 3 and Dr. Broughton s letters are in my opinion extremely interest¬ 
ing and instructive to those interested in tobacco cultivation. Their analy¬ 
sis proves that the opinion given in Calcutta that the samples sent by me 
to the Agricultural Society contained no nicotine, was erroneous. I have 
in subsequent experiments made in 1871, on tobacco grown in the rains of 
1871, closely followed as to curing the directions given by Dr. Forbes 
Watson of the India Office. Rut I purposely continued from year to 
year to plant on the same soil, manuring it highly and using a very consider¬ 
able amount of ashes. Dr. Lyon*s analysis, as remarked by him proves 
very clearly the truth of Dr. Forbes Watson’s remark in paragraph 12 
page 6, of his report, as to the influence of acclimatisation on the com' 
position of the ash. It will also be noticed how, year by year, nothwith 
standing full manuring, the quantiiies both of potash and of nicotine have 
steadily gone on deceasing, till in 1871 none of the potash remained, and 
but little nicotine. These experiments are, I think, also a proof that as vet 
we do not fully understand the cultivation of tobacco in India, for they have 
been made entirely on red soil, a soil not generally considered as suitable 
for tobacco, and as imgation was not available, the seeds were planted in 

T commenced to be gathered in September and 
October. That the red soil is well-suited for tobacco is clear from Dr 
Broughton s remarks o.,. that the ‘ specimen fulfils the conditions neces^ 
sary to tobacco of good Quality to European smokers.’ It appears evident 
therefore, that tobacco of good quality can be grown on common red soil 
if only the necessary condition of rotation of crop is atttended to. and if 
the seeds are planted about the middle of May. This is somewhat im¬ 
portant, as tobacco IS a very valuable and remunerative crop ” “ I would 
however, venture to remark that the experience I have gained after four 

for attention of the subject is that, as regards curing tobacco 

for the European market it is next to impossible to h§pe ever to cure it “ 
this country at a profit for export to the European markets. To cure 
tobacco well, is, even if following the most simple methods, exceedingly 
trouble^me, and requires more care than natives, will ever give to j 
esp^ia ly as by the native method with less trouble and care comparatiVlv 
(wlien tl^e trouble and care is considered as so much expenditure) ^ 
favourable a price can be obtained for their own tobacco in the niti^ 
market as can be obtained for Indian tobacco grown for the European 

N. 123 


CULTIVATION 
Id Bombay. 



410 


Dicttonayy of the Economic 


NICOTIANA 

Tabacum. 



Tobacco. 


CULTIVATION 
in Bombay. 


market.” In a report on some samples of tobacco grown and prepared at 
the Government Model Farm, Khandesh. Dr. Lyon writes Before 
commenting upon these analyses, I have, in the first place, to point out 
that very little is known as to the influence which the chemical Composition 
of a tobacco has on its quality and commercial value, and that it is futile, 
therefore, to attempt to draw any but very general conclusions as to the 
quality, or value of tobaccos from the results of their analyses. Further, 
we know exceedingly little as to the influence which varying conditions of 
climate and soil have on the chemical composition of tobacco. It is there¬ 
fore, much better, I think, for the present at any rate, to regard analyses 
such as those under report in the light of experiments undertaken with 
the view of collecting data from which ultimately conclusions may be 
drawn on these and other similar points. We are now, as it were, only at 
the first stage of the enquiry, only collecting data, and ought to content 
ourselves with recording facts, leaving their interpretation until sQch time 
as enough analyses have been made, and data collected, to give reason¬ 
able ground for supposing that conclusions grounded upon them will be 
fairly rorrect.” * 

In 1885 some samples of tobacco grown at Nadiad, in the Kaira dis¬ 
trict of Bombay, were forwarded to London by the Bombay Govern¬ 
ment for valuation, and a few extracts are here given from the reports of 
various well-known tobacco manufacturers in Great Britain : — 

“In determining the value of this article, we require to take into ac¬ 
count the present value and supply of North American tobacco, as that 
we think would be its principal competitor for cutting or for roll. There 
is a plentiful supply of American for fillars, and the prices are low this 
season, and when such is the case other growths are at a discount. It is 
to be borne in mind, also, that the bulk of American is in the form of 
‘ stripts * which is much more suitable for our purpose than leaf. To com¬ 
pete successfully, therefore, with that growth it would require to be fresh, 
clean, well cured, and dried, and to possess these two qualities in addition, 
it must smoke pleasantly, and take a good drink of water; in other words, 
it must possess the quality of absorbing a sufficient supply of moisture to 
overcome the cost and the duty, ancT yield a profit when sold at a low 
price two or three pence under the duty. We have tested the Indian 
growth on both these points, and find it deficient as compared with the 
American. There is another purpose for which it might suit, that is, as a 
fillar for cigars, but of that cigar manufacturers will be the best judges*' 
(Extractfrom the Report f Messrs, Thomson Porteous, Edinburgh). 

** The stalk is too coarse and heavy for the narrow-shaped leaf, too much 
like Arrakan growth to find a market here, but might possibly do so on 
the Continent. The cause of this is the use of indigenous seed, and the 
only remedy the use of seed from Japan or Java, which carries a broad 
leaf on a thin stalk, and in good condition is worth from 5</. to 8rf. per 
pound.*’ (Extract from Report of Messrs. Richard Lloyd and Sons, 

London), , 

“ The condition in which unmanufactured tobacco should be shipped 
from India is a very important point, particularly for tobacco suitable for 
spinning and cutting, and, unless the tobacco is carefully dried be^^e 
packing in bale or hogshead, the results are very serious indeed. The 
shipper suffers in value and disappointment, and the tobacco has a stigma 
attach^ to it. We have seen what would have been good tobacco, had the 
drying been attended to, sold for export at \d. per pound, quite unfit for the 
duty. The classification into size 01 leaf is very important, also colour and 
texture. There is another important matter, and that is the stemming, ^ 
withdrawal of the midrib after the tobacco is cured, before the process of 
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classifi^tion or after it. We trunk we are correct in stating that 7t: per 
cent, of the importation from the United States is stemmed tobacco 
Manufacturers who produce roll or cut prefer stemmed tobacco, unless 
when birds eye is reouired, or the making of snuff. In curing tobacco for 
spinning or cutting there must be no fermentation; with tobacco for cigar- 
makmg it is somewhat different.” “ From the flavour and appearance of 

‘^at the tobacco had been somewhat 
fermented after curing. The sound leaves had very good colour for spin¬ 
ning, but quite unsuiuble for cutting or cigars. The selection with regard 
to texture and size of leaf had not been attended to. Some of the leaves 
were suitable for cigars on account of texture.” “ Looking at the sample 
as a whole, we would describe it as ‘nondescript.* The burning pro- 
perties were verv defective, the stem or midrib too fleshy or thick in com¬ 
parison to size of leaf. We worked up the samples into roll, but the results 
were very unfavourable, the taste and flavour being very objectionable 

In growing tobacco it is desirable that the planter or cultivator should 
have a specific object in view, t.e,^ if his intention is to export his product 
^ to manufacture in India. Should he decide on exporting to the United 
Kingdom, it will be requisite for him to fix on producing tobacco suitable 
for either spinning, cutting, or the making of cigars. This arranged, 
sel^t the most suitable seed, adapting the soil so as to produce a leaf 
with all the necessary qualifications, when the plant is matured, cutting 
and curing or drying, after the American manner, if for spinning and 
cutting, and after the Cuban method for cigars. The importations of 
toWwfromthe United States (for spinning and cutting) into the United 
Kingdom, and for cigars from Cuba, Mexico, United States of Columbia 
Germany, and Holland, have to be feared by the Indian grower, he has 
to face all this competition. Still we think he will obtain a share of the 
business, provid^ he complies with the necessary conditions and is pre- 
pared to adapt himself to circumstances. The questions of proper drying 
before shipment, the classification of length and texture, and colou^ 
freedom from dirt, sand, and fermented flavour, and the withdrawal of the 
st^ after curing must all be carefully attended to in order to success ” 
We have since learned that a very large proportion of wrappers, or out¬ 
side covers for cigars, are imp^ed into the United Kingdom ^ith the 
stem taken out or stemmed. To make tobacco-growing in India a suc¬ 
cess in ten years the Goverment should engaie thofoughly pracucal 
Americans to instruct the cultivators, teach them Lw to gJw/and ho^to 
cure, and see that their orders are strictly carried out; th s apphes to 
tobacco for spinning and cutting; the Cubans for tobacco for cigar^making 
otherwise the position will not be much better fifty years hence 
from the Report of Messrs. J, & F. Bell, Glasro^! 

We believe that nothing can be done with the Indian tobacco in this 

we should suggest that seed 
should be and obtained from the ‘ Fostenlander* distrfct of fovi or 

bdi“,Vb“pS? 

*as grown in Kh^ndesh as early as 1660 and 
spread thence to Gujrdt. Its area in 1888-89 was given Is only 2 ,22 
acres, and its export is now insignificant. So much ha*; the f u ^ 
fallen off by ^rdess tillage thaf it is now aln,^tt^ aside for ?L°exotic 
Virginian and Shiraz hybnd. This was introduced as an experimenUn 
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1869-70 by Mr. Fretwell, Superintendent of the Model Farm. The two 
seeds were accidentally mixed together and the present crop is a cross 
between them. The Havanna seed was also tried, but was found tod 
delicate for the climate and was given up. The local tobacco is considered 
very inferior to the mixed variety both in strength and flavour. Next to 
the alluvial soils, which are very limited, the grey soil on the sites of 
deserted villages is the best for tobacco. Failing this, black soil is chosen 
though light red is in some respects more suitable. In the grey soils of 
village sites very little manure is wanted. After more than one crop has 
been grown, an occasional dressing of old farm-yard manure is used. 

Irrigation, though objected to by some, is, in Mr. Fretwell’s opinion, 
especially in the ary east, necessary, not so much for'the growth of the 
plant, as to bring the curing season before the middle of November when 
the air is still moist. Tobacco is generally grown in small plots of not 
more than one-eighth of an acre. The sowing season lasts from June to 
August, but is sometimes delayed till October. Twice during growth, the 
suckers are removed, but this is usually very carelessly done. In a native 
field, nearly all full-grown plants have suckers, rivalling the parent stem in 
luxuriance, and they flower both on the stems and suckers. The cultivators 
seldom show any signs of an attempt to limit the number of leaves. For this 
reason the leaves are not properly developed, and their strength and flavour 
never come to perfection. The cutting lasts from November to February, or 
about five and a half months from the time of sowing. At the time of 
cutting, the lower leaves are usually faded and yellow, the central ones in 
prime condition, ar.d the upper ones unripe. Generally, the. whole plant 
IS cut and the flower-buds nipped, leaving a few inches of stem which 
again throws out fresh leaves. But these are worth very little and are 
seldom gathered. The Kunbis, from a feeling against destroying vege¬ 
table life, do not cut the plants themselves, but etnploy Bhils and others 
to do it for them, A few of the better husbandmen, especially among the 
Musalmans and those near the Government farm, pluck the leaves singly' 

According to the common way of curing them, the plants, as they are 
cut, are laid in rows on the ground until the leaves lose their brittleness and 
become limp and flaccid. They are made into bundles, erkds, of four or 
five plants each and brought to some convenient place for drying, very 
often to the roof of the owner^s house, and laid in close overlapping rows. 
When the colour of the leaves has begun to change, the rows are turned 
over, and this is done several times with many sprinklings of water till all 
are of nearly the same shade. At this stage, about twenty-five small 
bundles are made into large bundles, tied together with a few fibres 

of the root of the pains (Butea frondosa) tree, sprinkled with water, stacked 
and covered with gunny cloth or rosha (Andropogon Schanathus) 

and loaded with heavy stones. To equalise the fermentation, every Ijnird 

day the bundles are turned, watered, and rebuilt. This water sprinkling, 
made necessary ^ the dryne.ss of the climate, destroys the finer qualities 
of the tobacco. The process of curing is entirely performed in the open 
air and takes from five weeks to three months. The part near the is 
always mouldy, and the rest varies from the proper fawn colour to deep 

black. Much is absolutely rotten. , .. 

Blackened tobacco, tho^h useless for any other purpose, is generany 
preferred by the natives. The present method of curing must contmue, 
unless, by the help of irrigation, tobacco is sown in June and cut in Nov¬ 
ember, and a drying house is made under ground and covered with thicK 
thatch. Even with this care, the wind will probably be tw 
leaves to grow perfect enough to be made into cigars. The only 
ment in curing, introduced on the Model Farm, is the cutting out of the 
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stem. The average acre cost of tillage (in 1880) varied from R30 to 
and the outturn Irom about R144 to K250 {Bombay Gaz.. XIL, 165). 

In Nasik no well-to-do Kunbi will grow tobacco, because, as it is said 
his aversion to destroy life will not permit him to nip off the flowerine 
shoois. 1 he cultivation is generally entrusted to Bhils or Kolis, who are 
paid half the produce for their labour. When the leaves are ripe, they are 
nipped of! and three or four of them are laid one over the other ij» the sun 
to dry. They are turned from lime to time, and after a fortnight sprinkled 
with water, sometimes mixed with the sap of mango-tree bark or the iuice 
of a coarse grass called surod, and packed in underground pits, or if the 
quality be large, stacked closely in the open air for eight days * This 
heightens the colour of the leaf and improves its flavour iBombav Gaz 

XvI.ytOf), * 

Hove, in the account of his tour in Bombay (1787),.page 113. thus 

‘^'^ft'vation and preparation of tobairCo in Cambay at 
In tobacco plant is of the same species as that cultivated in 

the West Indies. The soil is partly a light white clay, but the greatest 
part consists of a soft sand. The seed is sown under cover in baskets 
as soon as the first ram has fallen, from whence they transplant it about 
3 feet from each other. Two months after these plants were set, the tops, 
except those which were intended for seeds, are cut of! so as to give to the 
leaf a more vigorous growth. The leaves begin to turn yellow about October 
and are plucked off as they ripen and are suspended in shady places to 
drc. Those that are plucked at this time of the year (April) are the late¬ 
ral shoots which are taken off as they arrive to a tolerable size, and are 

If'^ acquire the yellow colour, when they are 

dried hke the former. They besprinkle them with a kind of synip not un- 
hke treacle, which is extracted from the juice of the Borassus and Corypha, 
which gives them a particular flavour, and by the itioistness they are enabled 
o spread them ,n small packages in their natural form, and press them 
lastly down between two boards by the help of stones, in which state they 
are exported to Surat and Bombay markets.” -‘The pricfe of tobacco is 
monopolised by the Company's brokers; therefore it is not well known 
to any persons but themselves. The Nabob is entitled to the half of everv 

The se?on/!r‘:thrrat‘r 

fotef and Inferiorartic^’ A^Uh^e Sind’ 

tobacco IS sweated in cocks, and covered with mats, preventing the access of- 

fot P?oducing^th!s'’!!lerfor ^LtLTea°stL‘’rd'’or‘^ FT 

acres). In this space, tobacco is alone cultivated, and no S croo The 

^lo^ie^r iX°?^/ round^'^^rrvfot pt mtnj ‘'ut ‘riobaro^l^'^f 
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the town. The hne produce of this field is not to be bought. The soil is 
not alluvial, being far removed from any nullah or river. Besides the im¬ 
mense qufntity of manure supplied, the plants are carefully weeded and 
thinned out, the strongest only left; the flower-buds are nipped off. saving 
the few allowed to remain for seed; and five or six leaves are the utmost 
extent allowed to remain on the plants. The seed is never changed. The 
soil appears to consist of debris of various kinds, and stiff loam, in nearly 
equal proportions. The debris is chiefly the remains of substances in the 
manure, small pieces of red and black earthenware and carbon; also of 
small pieces of kankar (calco-siliceous concrete, effervescing slightly with 
acids), and pieces of compact felspar and black schorl. The other half, or 
elutriated portion, is a stiff dark coloured loam.” The presence of the 
carbonate of potash is doubtless owing to the large quantity of wood- 
ashes contained in the manure applied. The chief, if not the only cause, 
of the goodness of the tobacco of this single field is the very careful and 
high cultivation applied.” Mr. O’Conor says that in Central India, 
tobacco is grown on high, well-ploughed lands. The leaves in the pro¬ 
cess of curing are sprinkled with earth containing reh salts, and that they 
are also sometimes steeped in tobacco-water. A second crop is frequently 
taken from the stems left after the first crop has been gathered, and 
the yield is said to be abundant. In Malwa, rusa grass fAndropogon 
Schcenanthus) and madar leaves (Calotropis gigantea) are used in the fer¬ 
mentation of tobacco, and are supposed to improve its flavour. The grass 
contains an aromatic volatile oil, and the madar leaves an acrid principle, 
both of which are approved by native taste. 

XI. CULTIVATION AND MANUFACTURE IN THE CEN¬ 
TRAL PROVINCES.—The area under tobacco in these Provinces (ex¬ 
clusive of the Feudatory States and Zamindaris) was srated to be 19.649 
acres in 1888-89. The plant is cultivated in small patches in the vicinity 
of nearly all the villages, and the whole of the produce is consumed locally. 
The seasons for sowing and cutting vary in different districts. In Nar- 
singpur the crop is harvested exceptionally early, in Octobec. In other 
districts the stems are cut usually in February and March. The curing is 
done in a very rough and primitive fashion. The average yield in these 
Provinces is stated in Mr. O’Conor’s report to be about 20olh to the acre, 
and the price from four to twenty pounds per rupee according to quality. 

I he well-to-do classes mostly use imported tobacco. 

XII. CULTIVATION AND MANUFACTURE IN BERAR.— 

According to statistical returns tobacco occupied 15,760 acres in 1888-89. 
This shows a great falling off compared with the extent of its cultivation 
during the preceding year. The fluctuations observed in the returns for 
previous years are mainly to be acc~.unted for by the varying character 
of the seasons. At present Amraoti is the largest tobacco-growing dis¬ 
trict. The quality of the tobacco is poor; and most of it is consumed 
locally. Dr. Lyon analysed a sample of tobacco from the Buldana dis¬ 
trict with the following results :— 


Potash... • 

Chloride of potassium . 
Oxide of iron and alumina 
Lime . • • • 

Magnesia . ■ • 

Carbonic acid . . 

Sulphuric acid • • 

Silica . • • 

Phosporic acid • • 


Percentage of ash 


rn 

15*82 

13*31 

30*65 

5*89 

a'08 
3*68 
2684 
traces. 

100*00 

21*28 
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Commenting on this analysis. Dr. Lyon says The market-value of 
tobacco depends very much on delicacy of flavour and aroma, points not 
appreciable bj; chemical analysis, and on which the influence of the 
methods of ^ring or drying adopted is not yet made out. It is hence not 
only very difficult from an analysis alone to give an opinion as to the 
quality of a tobacco, but also even more difficult to suggest the orooer 
remedial measures for inferiority of quality. I may, however, state that 
except in showing a slight deficiency of soluble extractive, the proximate 
ana ysis of this tobacco gives no indication of inferior quality The 
analysis of the mineral constituents or ash shews, however, that the tobacco 

samples, contains less potash and more lime than the 
finer American tobacco. It would, therefore, appear that manures mn 

rf'Thif toba^ro^^Th’’®!’advantageously employed in the cultivation 
of this tobacco. The following information is taken frofti 0 *Conor*s 

report:— In ^Central Provinces, the average return per 

acre i^ery poor indeed. In West Berar a rayat is satisfied if he gets 2<X)fc 

of cured^jeaMo the acre. In East Berar the yield is better, but ^till very 
poor. The highest recorded yield amounts to 5ooIb, but the average ^ 

lutle more than half this, vie., 2581b. The yield mig^ht be greatly in¬ 
creased by liberal irrigation and more care generally. Prices vary greatlv 
according to quality and other circumstances.*' The average See is 
stated at from 3 to 5 ^ers per rupee, or from one anna and seven pie 

s•!“I 

ip M,„, i. Ul,„ 1,0., Mr. b'Oonor'riiK 3 Ira l". SSi' 

°‘her similar grains arl ^uItU 
Thf' .a • ‘hough black soil is sometime^ utifised 

‘he early rains have c^mmenc^' 
The seed-b^s areprepared in the vicinity of wellsor other sources of wlS^ 
supply. The seeds are sown mixed with dung and afte 7 l^^f„ ‘ I 
down smooth with the hand and watered theTIre covered pressed 

with the leaves of the date-palm. Wh“ the plants com^lTb 

are removed. If the plants are wanted quickly more^nnS “verings 

all weeds are removed. The seedlings^are tran«nla 

vi^ously prepared by frequent ploSgs and Tinu eW T° 

sheep. The plants are placed in holes 1 8 inches apart and^r? fin 
With a mixture of red earth sand nnd di,n« « apart ana are filled in 

artificial watering is not usually required rainy season 

month and a half after having b^^sS out Tiv ^ 

allowed to remain on ^ch st^ a^d ^ or seven leaves only being 

plants, which ripen between November and Januiry''\r™™ut d 

wise, each portion carrying three of fourlea^ lh^"hllf^"i length- 

strung upon a line pasied^through their lo^'ends aL 
they are exposed to sun and ail Every Third daC ,b 

should there be rain they must be covered with mats^ T^e totir^"^’ t"'* 
taken into a house and arranged in a hean Afi^r k • tobac^ is then 

five times, three days interS^httween ^ or 

considered fit for sale, and is ma<fe un hv operation, the tobacco is 

include the stems. « The Battadpur*tobacc^ r which 

the ^st in this Province, the red soil on which it is 

to that round Bangalore, and the samole of ^ superior 

Broughton was pronounced by hifStoZ richer 

many of the native specimens which he had tested^ A plemiful sup^J^f 
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the ashes of plants and of wood, stajed by him to be required for manurej 
also be easily procured from the jungles in the immediate neighs 
bourhood ** {.Letterfront Officiating Commissioner, Nundydroog District, 
dated February 1874).^ A tobacco produced in the Periyapetna taluk of 
the Ashtagram division is also said to be of very superior quality. The 
climate, however, of Mysore is on the whole considered to be unfavourable, 
owing to the dryness of the atmosphere during the critical time of curing. 

Tne following interesting description of the cultivation and preparation 
of tobacco in the neighbourhood of Serinf^apatam is taken from Buchanan’s 
foumey through Mysore and Canara, Vol III., 44.1 (tSoi) >— 

“Tobacco is cultivated not only in gardens, but also in ricerland and 
dry fields. In the first and last cases, the cultivator pays the usual rent. 
\Vhen it is cultivated on rice-land, the State gets one^half of the produce. 
In the month preceding the summer solstice, the field is ploughed fourteen 
or fifteen times. In the month following, furrows at the distance of two 
cubits are drawn throughout the field, and are filled with water. In these, 
young tobacco plants from the seed-bed are placed, at nine inches distance, 
and a little dung is put at their roots. The young plants are then covered 
with broad leaves, and for four times are wafers once a day. These 
leaves having been removed, the plants for three times get water once in 
four days; and even again on the twentieth day, should the rainy season 
not have then commenced. At the end of the month the whole field is hoed, 
and the earth is thrown toward the plants in ridges. At the end of the 
second month this is repeated, and at the same time all the leaves, except 
from six to nine, are pinched from every plant ;and all new leaves, that after¬ 
wards shoot from the centre, are once jn eight or ten davs removed. When 
it begins to whiten, the tobacco is fit for cutting. After having been cut 
to the ground, the stems are allowed to lie on the field until next day, 
when they are spread on a dry place, and exposed to the sun. Here the 
tobacco remains nine days and nine nights. On the tenth morning some 
grass is spread on the ground ; on thi.s heaps of the tobacco are placed, 
and the roots are turned towards the circumference. The heap is covered 
with straw, and pressed down with a large stone. In these heaps the 
tobacco remains for’nine days. The stems are then removed from the 
leaves, of which from six to ten, according to their size, are made up into a 
small bundle. These bundles are again placed in a heap, covered with 
straw, and pressed with a large stone. Every evening the heap is taken 
down ; and, each bundle having been squeezed with the hand, to make it 
soft, the whole is again replaced as before. On the fifth evening the t^ 
bacco is spread out all night to receive the dew- Next day the heap is 
rebuilt, and this process of heaping, squeezing, and spreading out to the 
dew, must be in all performed three times ; the tobacco is then fit for sale. 
The larger leaves or this tobacco seem to me to be well cured for the 
European market, being not so dry as usual with that cured in India, but 
moist and flexible. For three successive years, th»'ee crops of tobacco rnay 
be taken from the same field ; but before a fourth crop some other article 
must intervene for at least one year; and after this plant,even in gardens, 
no second crop is admitted.'* 

NATIVE AND EUROPEAN PREPARATIONS OF TOBACCO. 

Very little has been written on tlve subject of the various preparations 
of tobacco intended for consumption by the natives of India'; the following 

information extracted from a few well known works will, however, give a 

general idea as to the composition of the tobacco mixtures in common use. 
Grierson, in his Bihar Peasant Lfe, thus describes the preparation ot 
tobacco in that part cf Bengal The lobaccois crushed by a beam acl- 
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ing as a'lever and supported on pillars. At the Ipwer portion of the 
beam IS fixed a peg which, when the beam is lowered, crushes the tobacco 
placed in a hollow below. The fragments of tobacco are collected by a 
broom, and sprinkled with water; and afterwards made up into balls of 

different sizes. Tobacco intended for chewing is called khaini, surti, or 
dokhta in Patna); tobacco for smoking is known as pidni or and 

snuff IS called or nas. Tobacco which is spiced or scented is known 
as khambtra or khamwira ; sdda is plain tobacco; and a mixture of the 
two IS called or dorusa. The principal spices used in Bihar for mixing 
with tobacco are '.—jatamansi^ chhariln, sugand-wala, and sugand^kokila, 

Mr. Baden Powell, in his Panjdb Products, says :—“ Every kind 
of tobacco IS either “ halka » or phikar that is. weak or mild j kaura, 

\vhich is superior, strong, and pungent. Tobacco-buyers test the strength 
ot tobacco by plying a bit on ihe tongue, and seeing whether it produces 
^y irritation. ^ Strong tobacco is heavier than mild. ’* According to Dr. 
0 >/rpock the gurdku which is used in the hukah is a mixture of tobacco 
and gur in equal proportions. This substance has the appearance of an 
extract; when required for use it is broken into fragments and packed in 
the c/ii/aw, and ignited by placing on the top a layer of burning cinders 
or of rice balls specially prepared for the purpose.* The following in¬ 
gredients are mentioned by Mr. Baden Powell as being used in the pre¬ 
paration of the khamira smoked by the wealthier classes in the Paniab 
Preserved apple, gulkhand (conserve of roses), panri (the dried clip¬ 
pings of pan leaves) muskhbdUi (a scented wood), sandalwood, tlacki 
(cardamoms), (the arak or essence of the flowers of Pandanus), 

(wild jujubes), and occasionally the pulp of the pod of amaltds, 
(Cassia Fistula). A cheaper kind is made merely with sandalwood, wild 
bet fruit, and gifgal gum (Balsamodendron), and sells as cheap as 7 seers 
ner rupee. The real khamira is sold by the jarful, not by weight. 

The snuff us^ ,n the Panjab is made of noki tobicco pounded ; the best 
comes from Kabul, Kandahar, and Peshawar. 

The tobacco used in the North-West Provinces for chewing and catincr 
IS all imported from Oudh, and is sold in the leaf at from ten to fifteen 
rupees a maund ; it is bought in the raw state and prepared bv the our- 
chaser; that eaten withis a decoction prepared by boiling the leaves 

I “'" n separating all the stalks and Ihres and cleanine 

Aft®-- be.ng_ twice boiled and allowed tf 


been boiled In the Moradabad disrrici'ioUc^c; fcr srokin^is usullwprr 

iSH rat r;-™ 

Indian Cigars.— During the last twelve or fifteen vear« there hr,c h 
a steady improvement in cigar manufacture hr.th ^ "fs been 

quality/ Tlds is more espe^ctalirthe cfseTn regard to", 
the Madras Presidency, ft nu,s{ have taren a SdcraWeTmrjf 
a laste for the old style of ‘ trichv’—a co'ir«:e u k T ^ acquire 
hollow reed inserted do^^ n the cen^tre to enable it ^ ^ 

present representative, with its ca'rf^uV sdect/d‘hS'cr'^rtl';!?: elos'sv 

tradt. in “a^kfng :i:c•si1s^^7ex^cn.i:^" 
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leaf, is so far supcrioi as not only to have replaced the Manilla, which usee 
to be the fashionable smoke in India, but is gaining^, as statistics will show, 
a reputation in Eur^e. There are at present nine factories for the manu¬ 
facture of cigars in Trichinopoly, and one in Malabar. 

br. ShOrtt thus describes the native mode of manufacturing cigars in 
Southern India :—“ The Indian cigar-maker, like all other Indian artisans, 
works with very few tools. To turn out the most approved cigars, he 
needs only a small board, a pair of scissors, and a smooth stone, weighing 
5 or 6 pounds, to serve as a pounder. He first tears off the midrib, out 
of a parcel of leaves, which he sorts at the same time in two heaps. One 
of these contains the best leaves reserved for the covers, and 'those unfit 
for that purpose are put in the second heap, and are used to fill the inte¬ 
rior of the cigars. Then a roll is made of the leaves intended for the cover¬ 
ing. By this means the wrinkled leaves are stretched and made even. 
The roll is then beaten with the pounding stone to flatten the veins and 
further to stretch and stiffen the leaves, which, after this process, come out 
of the roll in bands as neat as fresh paper. The cigar-maker then takes 
up one of these bands and cuts out a crescent about 8 inches long and 2 
inches broad at the centre : meanwhile his assistant takes up a few of the 
leaves, unserviceable for the covering, and gathers them into a rough cigar, 
which he covers with a coarse wrapper of tobacco. This is the core. The 
cigar-maker takes up one of these cores and by rolling it between the 
palm of his hand and the board, gives it a neat appearance. Much of 
the drawing qualities of the cigar depends on this stage of the process. If 
the core be very irregular, a little extra pressure will make it appear even, 
but the air passages will, at the same time, be choked- If tne core be 
properly made, very little rolling is enough to give the cigar a neat 
appearance. When this is done, the outer covering called the robe is pul 
on and the end is pasted. In cheroots both ends are then trimmed with 
the scissors, but in the Havanna-shaped cigars one end being conical 
does not require further manipulation. A cigar-maker and an assista'ht 
can roll from 500 to i,ooo cigars in a day of eight hours, and they are paid 
from 12 annas to R3-8 per thousand, according to the finish and the 
form of the cigars. Except for some qualities of Pondicherry cigars, no 
substance whatever is used in Southern India to improve the quality of 
tobacco. But for Pondicherry cigars the water contained in tender cocoa- 
nuts is said to form a valuable sauce, which is the technical name of the 
stuff used in preparing tobacco for cigar-making. 

Dr. Shorttstales that snuff is largely prepared at Masulipatam in the 
Kistna district, and is exported for sale all over India, chiefly to Calcutta, 
where it is readily bought up by Jewish, Armenian, and Arabian mer¬ 
chants for export to Persia and the Arabian Gulf. It is made of the best 
tobacco produced in the district; the mode of preparing it is as follows • 
The leaves are cut into halves and the stem entirely removed. One half 
is dried in the sun and pounded into a coarse powder and the second half 
is boiled twice in salt water, and the juice extracted is used again in the 
lace of salt water with a fresh supply of tobacco. When the juice 
ecomes rather thick and gummy, it is poured into a big pot and left to 
cool. The tobacco powder is now put into large chatties and the juice, 
with which a little brandy has been mixed, is poured over the powder, and 
the preparation is allowed to stand for about a week. The snuff is then 
taken out and put jnto English wine bottles and it is ready for exportation, 
"In both the upper and lower Carnatics, taking snuff is much more 
common than in Bengal: indeed, I have never been in a country where 
the custom was more prevalent. Smoking, on the contrary, is in great 
I disrepute. The hooka is totally unknown, except among Mussulmans. 
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The lower classes smoke cheroots, or tobacco rolled up in a leaf; but a 
Brihman would lose caste by such a practice, and it is not considered as 
becoming, even among the richer part of the Siidra tribe” {Buchanan, 
Journey through Mysore and Canara* /., 52). 

An interesting account of tobacco is given in a report published In con¬ 
nection with the Colonial and Indian Exhibition of 1886, The following 
extract regarding the manufacture of cigars and other preparation, of to¬ 
bacco is here quoted :— 

“ In the Colonies cigars are made almost entirely by hand, and in Eng¬ 
land the same rule prevails in regard to the best qualities; but the poorer 
sorts are forrned in moulds. The chief advantage of the better mode of 
manufacture is that comparatively little skill is required in fomning the 
cigar into the necessary shape, and it can be done by young girls possess¬ 
ed of but little experience. The drawback is irregularity in the compres¬ 
sion of the cigar, and consequently uncertainty in the burning Tnese 
cigars are generally made of the more common leaf, viz., German fillars 
with Japan or Java covers or wrappers, and they enter into competition 
rather with smoking or pipe tobacco than with foreign cigars. In the 
manufacture of the latter the West Indian and other Colonies possess the 
advantage of being the owners of good raw materials, and if the quality 
can be improved, or even maintained, there is every reason to expect a 
j^osperous future. It is hardly creditable to Britons over the sea that 
thej^ should be so largely dependent on Manilla and Sumatra for supplies 
of cigar wrappers, and that the best cigars in Britain should be of foreign 
OMgin. As soon as the cigars are formed they go to the sorter, by whom 
they are classified according to colour. They are then tied in bundles, 
forced into boxes, and set to dry in a warm room. The English cigar 
manufacturer has to lose the interest on the duty from the time the leaf 
is taken out of warehouse until the cigars go into consumption. He has 

^ expense of grinding his stalks, which are practically 

worthless as an article of commerce, before he can obtain a return of the 
duty paid upon them. There are few articles of daily consumption so free 
from adulteration as the cigar. Attempts have been made to imitate the 

well known Havanna flavour by artificial means, but the result has not 
been very satisfactory. 

Themanufactureof pipe tobacco for English consumption is, with the 
exception of a few fancy sorts, entirely in the hands of British manufac- 

k 11 skill IS required in this trade, but great ingenuity has 

been displayed m the various machinery for saving labour, both in cutting 
and spinning. It may be remarked that Australia and the Cape are both 
quite abreast of England in the adoption of machinery. In the United 
Kingdom the law does not permit the use of any ingredient except water 
fja? tobacco; and water, acetic acid, olive oil, and essen- 

A roll and cavendish. A few years ago a strbng 

^ T 'fl ^^^our of highly flavoured tobacco, and smoking mixtures 

cut-cavendish and ordinary cut tobaccos v-re 
largely used. This demand has now become considerably modified. 

or thirty years ago the working classes in this country for ti.e 

rhanapH - tobacco. The fashion may now be said to have 

comDaftion^«S''^*'° ' this IS due largely to a somewhat unfortunate 

relTnrtp haH ^ considerable time the 

When^ iircum^ faccustomed to it. 

^deMPnHpf absolutely required an advance in price, certain 

more witer Tk ‘he difficulty by causing the iLf to absorb 

water robacco^nr/TPr'*^ to how much 

uater tobacco leaf could be made to absorb, and inasmuch as^a rich leaf 
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was more liable to decompose in the presence of water than a poor one, the 
latter came largely into use. In the meantime a few large manufacturers 
continued to maintain their quality, and raised their prices, and to protect 
themselves, <=ent out their cut tobacco in packages bearing their own labels. 
The result was that this class of tobacco became a favourite amongst the 
middle and lower middle classes, and cut tobacco, apart from that sold in 

mantifacturers * packages, has been largely superseded by roll. Formerly 

cut tobacco was conHned almost exclusively to three classes, viB, \ (i) 
Bird’s eye, which was generally understood to represent a light leaf, and 
included the stem ; (2) Returns generally prepared from the same leaf 
with the stem removed; and (3) Shag, generally prepared from a darker 
leaf, and subjected to a slight amount of sweating or fermentation. These 
three names are still continued in the trade, but manufacturers have for 
the most part adopted fancy ones. Public taste changes in the most un¬ 
accountable manner in regard to these brands; and when unequivocal 
success has been achieved for any one, it appears to be the chief aim of 
every other manufacturer to imitate as nearly as possible its name, price, 
and quality. A considerable demand prevails for Bake tobacco, which 
only differs from ordinary cut in being pressed into a cake before being 
placed in the cutting-machine. This causes it to appear in uniform 
lengths and it is frequently packed in boxes and used for cigarettes. 

1 he manufacture of roll and cavendish has undergone a complete 
change within the past twenty years. The old mode of manufacture 
consisted in placing the cake or roll in an open press at ordinary tem¬ 
perature for a month or two, when it assumecl the well-known dark 
colour which distinguishes it. Now the roll or cake is subjected to heat 
in the press, and two or three days are sufficient for the process. 

“ American leaf is for the most part used in the preparation of pipe 
tobacco, and it is remarkable that in every case it is the produce 01 a 
milder climate than that from which we obtain our cigar sorts. This 
would lead us to look to Australia and the Cape Colonies for the future 
supplies of this class of tobacco. At present the cultivation in these Colo¬ 
nies may be said to have hardly got beyond the experimental stage, but 
there are not wanting many hopeful signs in regard to the future. The 
consumption of cigarettes as yet gives no indication of abatement. Ori¬ 
ginally confined to Turkish and light Virginian, they may now be said to 
embrace nearly every description of tobacco; and such is the ingenuity 
displayed in the machinery by which they are manufactured, that about 
two hundred and fifty cigarettes per minute can be turned out completely 
finished by one machine. 

“ The demand for ♦snuff in Europe has declined of late years, and this 
has no doubt discouraged the working out of new ideas. The stems or 
midrib of smoking or pipe tobacco-leaf are utilised by the snuff manufac¬ 
turers, but the stems of cigar leaf are regarded as almost worthless for 
their purposes ” ( fer' McCarthy). [Certain races of the inhabitants 
of India use snuff but to no great extent. Their snuff boxes are often very 
interesting. See the account under Entada scandens, Vol. III., 246.— 

Pipes and other kinds of tobacco holders. —The oldest known 
pipes, vis.j those discovered in the tombs of the Aztecs in Mexico, and in 
mounds in various parts of the United States, were made of clay or stone, 
often elaborately carved into the form of animals; and they had a single 
stem. As already mentioned, the first pipes seen in use were those 
curious bifurcated tubes belonging to the inhabitants of the West Indian 
islands, and through which the smoke was drawn into the nostrils. The 
rolls or bunches of burning herbs which are said to have been first seen 
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by Columbus and his followers in the island of San Salvador were prac¬ 
tically cigars, the wrappers of which were constructed from the spathes 
of Indian corn. The practice of' using a wrapper other than that of 
tobacco leaf is common in many other countries at the present day. In 
India, both in the plains and on the hills, the leaves of various trees are 
constantly used for this purpose. In Western India these wrappers, 
known by the name of bidis, are the leaves of Bauhinia racem<;sa. This 
tree is worshipped by Hindus during the Dasera feast in October, and 
its leaves are distributed amongst friends and relatives. The Santals 
twist up the leaves of Sdl (Shorea robusta) into tobacco holders. The 
ordinary cigar or cheroot of Europeans, with its wrapper or leaf specially 
selected as an outer covering, is obviously an outcome of the primitive 
method of using a covering other than that of tobacco. Regarding the 
Santal wrappers, which are often shaped like pipes. Dr. Watt remarks:— 
“ It might be assumed that the substitution of a bamboo joint or reed, 
in place of the wrapper that was consumed, and which flavoured the 
tobacco, would be a very natural and simple improvement. To affix to 
a bamboo joint a reed mouthpiece is to produce the form of pipe which is 
generally claimed as of European origin—the clay pipe. Bamboo pipes 
with reed mouthpieces are in use, as a matter of fact, among many of 
the hill tribes of India, Africa, and other parts of the world. It is also 
just possible that the suggestion to use a pipe emanated from the East 
being borrowed from the ancient practice of smoking gonja, or the narco¬ 
tic derived from hemp. Tobacco pipes closely resembling the ganja and 
opium pipes are in common use in many parts of India. Clay pipes are not 
made in India of the bamboo joint pattern; but pipes in that shape are 
made both in stone and brass by the inhabitants of the higher moun¬ 
tains, and these pipes are very similar to the metal pipes used by the 
Laplanders In Spiti, according to Captain Harcourt, the men smoke 
Irom a long steel pipe which every zamindar carries in his waistcloth 
A very primitive form of smoking, and one which is even now prac- 
tised by some of the aboriginal tribes of India, as by Hindu inhabitants of 
the higher Himalayan ranges, is to make two connecting holes on the face 
of a sloping bank, into one is inserted the ignited tobacco, and from the 
other the smoke is drawn into the mouth. The awkward and uncomfortable 
position of the smoker naturally led to an improvement effected bv the 
insertion of a bamboo pipe into the smoke hole. 

pipe uMd in India is the Wa, the primitive form of 
which is the naryel, a hollow cocoanut shell half filled with water. The 

/fu supporting the chilam or tobacco-holder, is 

passed through a hole at the top of thp cocoanut until the end dips below 
the surface of the water; and the smoke is inhaled through a p\pe insert- 
^ into another operiing near the top of the shell. If a pipe is not handv 

the mouth IS then applied directly over the opening. This form of /lukl 

hie hnhh^ Muhammadan pipe, or hut 

ble-bubble, although the same in principle, offers a greater variety of 

forms, some of which are elaborately and eleganllv fashioned. The water- 
o . or is shaped. usuaMy ,n 

pipes, of which there are many varieties, differ chiefly as to mode (;f attach¬ 
ment, and shape of a smoking stem or tiecha. In some the neeba 
issues from the top, m others from the side of the b<nvl. They may be 
straight, curved, bent at an angle, or jointed ; or they may be in the ^rm 
ale latter are called p^dnvdn or penchddr, 

sists o a wfr-l invented in Akbar\s lime. The flexible tube con- 
gists of a Jong coil of wire covered with cloth and more or less ornamented. 
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1 he necha or drawing tube is usually a reed or a piece of sarkanda (Sac* 
charum ciliare) stem covered often with silk and gold thread, 

TRADE STATISTICS. 

In order to give some general idea as to the share which India takes in 
the tobacco trade of the world, the following extract from a report prepared 
by Dr. G, Watt &. Mr. McCarthy (Colonial and Indian Exhibition Re¬ 
ports, 1086) is here given : — 

“ It is difficult to obtain trustworthy information regarding the world’s 
trade in tobacco. The French Statistical Society estimates the annual con¬ 
sumption at 4,480 million pounds, and it is probable that the area under 
tobacco is not far short of six million acres. In the United States alone 
there are annually close upon 600,000 acres, and in India 817,000 acres. 
Viewing the trade of the United Kingdom alone, the following tabular 
statement of the consumption of tobacco and revenue therefrom is instruo 
tive as showing the magnitude of the trade and the steady way it has 
developed 



Year. 


Consumption. 

Revenue. 

1790 . 

• • 

« • # 

• 

Ib 

10,700,316 

£ 

6^,804 

iSoo . 

• • 


• 

19,490,199 

1,388,193 

1810 . 

• 

• • • 

• 

21,133,083 

2,093,495 

1820 , 

• • 

• • • 


i 6 , 5 « 9 » 5'5 

2,904,251 

1830 . 

• « 

• • • 

• 

18,899,137 

2,838,968 

1840 . 

• 

• • • 


22,97**406 

3,431,908 

1850 , 

• • 

• • • 

• 

27,538,104 

3.337*258 

1860 . 

« # 

• • » 

• 

35,106,641 

40,485,253 

5,529*400 

1870 . 

• • 

• • • 

• 

6,433**47 

1880 . 

• • 

• • • 

• 

48 ,> 9*#555 

8,433*538 


Last year (loas-oo; tne imports ot tooacco were 
consumption 53,055.984ft, and the exports were 8 ,o 84 » 574 ®» while the 
total amount in bond was declared to be 93,767,377ft- The value of the 
tobacco imported last year into Great Britain was jC 3 » 90 ®» 599 ». 
revenue obtained from tobacco amounted to ;£ 8 , 975 ,I 40 * 
appear that in ninety-five years the consumption of tobacco in Ur^t Bri¬ 
tain and Ireland has increased from 10,700,316ft to 53»®55»984®» 
the revenue derived from tobacco by Government during the same periw 
has increased from X696,804 to >^8,084,574. It is noteworthy that of the 
imports only 4,307,789fc were return^ as manufactured tobacc^ an 
snuff, and of this only 1,730,924ft are stated to have been consume. A 
the same time the United Kingdom exported 1,368,780ft of manufacture 
tobaccos. These figures, when considered alongside of the quotation give 
as the total of the imports of the manufactured tobacco, convey some la 
of the magnitude of the British or home trade in manufacturing or prepa 
ing tobacco for the consumer. The Havanna, Manilla, and other 
made cigars, must be viewed as but luxuries compared with the infinite y 
larger trade in British manufactured tobacco and cigars. 

“Speaking of the cigar trade, our Colonies and India have 
mainly with the home-made, and not with the finer qualities of toreig 
cigars. This fact has caused some authorities to advance the 
present system of imposing one uniform duty upon all manufacturea ® . . 
cos, whatever may be their value, is unjustly severe upon all our Co 

and Indian manufacturers. It is admitted that they cannot compe 

the Havanna and Manilla cigars, and the low duty upon 
tobaccos, as compared with manufactured, allows the British manuf 
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to produce a cheaper article at home than can be sent from the Colonies 
and India to England. It is, however, believed that many of the Colonial 
and Indian tobaccos and cigkrs have properties of their own that would 
commend them to a large number of consumers, were it possible that they 
could be sold in England at a price that would enable them to compete 
with the British manufacturer. 

“ Since the 5th of April 1878, the duty on manufactured tobaccos has 
been 3^. td. a pound, provided it contains 10 per cent, moisture, and 35. 
lOi/. if less than that amount. Thus, while the duty is not lessened when 
the tobacco contains more than 10 per cent, moisture, it is raised when it 
contains less. The duty on cigars has, since the 4th of April 1879, been 

6 xed at 55. (id, a pound, regardless of their intrinsic value, or the amount 

of moisture they contain. The question of moisture is one of the very 
greatest importance, for it may not inaptly be said that the profits made in 
the tobacco trade at the present day are entirely due to water. We are 
indebted to Mr. J. Ohambers (of Messrs. Grant, Chambers & Co.) for 
much valuable information regarding the tobacco trade, and may here 
quote a passage from a private letter of his on the subject of profit: * About 
75 per cent, of the tobacco cut for the pipe is sold in the shape of ‘ Shag * 
at 3rt. an ounce retail; the manufacturer sells this at 3^. to 3s. 2d. a pound, 
so that taking the average cost of tobacco at (>d.j and the duty at 3s. 6'f., 
the article is sold at considerably below cost price.* This is due to the 
fact that the article comes into the hands of the manufacturer in a dry 
state, and the profit is due to the increased weight, on the addition of mois¬ 
ture, in the process of manufacture. A tobacco, to use the technical term, 
must drink well to be profitable.** 

Trade in Indian Tobacco.* 

[In dealing with this subject the following may be given as the more 
important sections:—ist. Exports; 2nd, Imports; 3rd, InternalTradb» 
i,e.t the movement from Province to Province, whether by sea or by road, 
rail, and canal ; and 4th, Trans-frontibr Trade. Each of these sections 
will be found briefly reviewed in the remarks below; the returns for each 
fourth year during the past twelve being more fully analysed, in order 
to show the growth or decline of trade in each class of Indian tobacco. 

1st,—Export Trade in Indian Toftacro.—One of the earliest references 
to the export of tobacco from India occurs in Milburn*s Oriental 
Commerce* No mention is made of tobacco in the edition of 1813, but 
in the later issue (1825) it is stated that tobacco of a very superior quality 
was cultivated in the vicinity of Masulipatam, and that snuff was occa¬ 
sionally sent from India to England as presents. It .would thus appear 
that Indian tobacco was practically a curiosity at the beginning of the 
century, but fifty years later it had assumed a distinct position in the 
foreign markets. Thus, in the first Annual Statement of the Trade and 
Navigation of British India, published in 1866-67, the Ciovernment of 
India show that the exports of raw tobacco were valued at R5,61,836; 
of that amount Aden received R3,37,745; Mauritius R94,5I7 ; the Straits 
Settlements R52,266, and the United Kingdom R7,o88, smaller amounts 
going to France, America, &c. No mention is made of cigars being 
exported from India, though a large amount was annually imporicd. 
Of the exporting Provinces, Bombay in 1866*67 headed the list with 
R3»^2,72I, followed by Madras Ri,15,070, and by Bengal with R76,9I4. 
Ten years later the exports were valued at R8,9i,398. The following 
tabul ar statem ent exhibits the exports of Indian tobacco during the past 

• l!he review of the Indian Tobacco I radc here given has been furnished by the 
Editor. 
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Exports of Indian Tobacco to Foreign Countries. 


Yea rs. 


1870-77 

1877-78 

1878^79 

i 879 -:Jo 

1880 >81 

1881.82 

1S82-83 

1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 


Manufactured. 


Cigars. 


Other Sorts. 


Unmanufactured 


Ih 

190,136 

189,742 

196,759 

130,324 

207,005 

223,470 

220,019 

251,926 

238,109 

230,924 

273,209 

296,829 

370,075 


R 

1,17,445 

1,43,946 

1,21,786 

96,633 

1 , 59,953 

1,48,136 

1,40,788 

1,62,618 

1,69,049 
1,58,892 
2,« 1,391 

2,42,344 

3,47,913 


205,033 

317,887 

247,743 

407,148 
198,811 

515,463 

228,228 

256,465 

166,328 

205,456 

193,996 

254.819 

175,269 


R 

22,578 

38,750 

30,176 

33.439 

26,504 

46,581 

25,287 

25,324 

21,064 

23,735 

27,036 

29,415 

21,917 


9 > 

10,508,720 

10,594,604 

13,279,158 

10,874,623 

13,267.325 

9,791,392 

10,653,549 

18,577,276 

•5,620,864 

10,752,397 

9,868,834 

10,888,807 

6,799,880 


R 

7,51,375 
7,47,675 

11,11,260 
11,67,025 
12,21,853 

9,55,659 

9,86,358 

* 4 , 88,773 

13,09,789 

10,65,835 
9,57,'56 
10,22,760 
6,67,668 


fa«tha!‘ZnllvK '"‘T" '876-77 reveals the 

tact that not only have the exports increased during the past twelve years— 

consumption of Indian cigars in Great Britain 
R7Vincrease; thus in 1876-77 out of a total valued at 

J^ngdom received only R36,224 worth, whilst the 
refTrpnrP m ^46,044. Another striking fact of the year under 

exports the share taken by 
Madras was R59,i68, British Burma contributing ^40,836. Four years 

-T' K>. 59,953 worth, the United Kingdom^took 

K54.948, the Straits Settlements R64,720. The Madras manufacture of 

j "lade a start, since of the total exports 

that Presidency contributed R79,94o worth, British Burma remaining 

the total exports—R 1,69,049—the United King- 
o 9,444 worth, the Straits R52,490. The Madras share of these 
exports was practically stationary, that of British Burma amounting in 
year under notice to R36,892. In the last of the series of years selected 
above, the Madras exports and the Briiish consumption are shown to have 
greatly increased. Of the total exports (R 3 , 4 7.91,4), the United King- 
dom took Ri, 62,4I4, and the Straits Settlements ^86,965, but of these 
exports Madras furnished R2,2 o, 405, Burma R58,359; the other Provinces, 

vt«., Bengal, Bombay, Sind, in that year, as in all previous years, contri¬ 
buted much smaller amounts. 

The tobacco returned as “ Other Sorts *' will be observed, from the table 
given, to be much inferior in quality to the cigars. It consists chiefly of 
native preparmions of tobacco which find their largest markets in the 
Maldives, the Straits Settlements, Ceylon, and Arabia, the chief exporting 
Province bemg Bengal; for example, out of the total exports of ** other 
sorts of tobacco shown in the table, Bengal contributed the following 
amounts, in 1876-77, R20,972 worth; in :88o-8i, R20,O7i ; in 1884-81;, 
Ri6,oi9, and in 1888-89, R 19,415. 

Reviewing the trade in Unmanufactured Tobacco for the same periods 

ff ’5 1876-77, out of a total valued at R7,5i,375, the 

United Kingdom took R2.53,6i3, Austria, R 1,22,474, Mauritius, R 1,20,888, 
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and Aden, R36.23^ The shares contributed by each Province in these 

from Bengal R6,09,o58, Bombay R57.165, Madras Rtq 781 
In 1880-81 ^t of the tota. valued at Ri2,2i,853 the United Kingdom twk 

fre^e inVh^lX ^ H ' ^ 5 , 83 > 589 . The immense in- 

crease in the Aden trade is noteworthy, as it accounts for the high exports 

Bengal contributed R4,3l.340, Bombay 
K0,53 ,i 87, and Madras R 1,23,707. In 1884-85 the Bombay-Aden trade 
continued to expand while the amounts consigned to the UnUed Kingdom 

indications of declining. In 1888-^0 out 

of the total exports ■(R6,67.678), the United Kingdom does not XearTo 
have received any,while Aden took R3.38,038, Strlits Settlements 

The shares contributed by the Provinces were’ 
Bengal R94,9So, Bombay R3,47,273, Madras R2,04,747. From the fact*; 
given above It will thus be seen that the most striking feature of the In¬ 
dian export trade in tobacco is the progression made by the Madras Pre 
^dency, not only m producing cigarsf which are meeting thf Indian 

{hese fi ‘he import of foreign cigars, but yefr by year In 

these finding a larger market in Europe, ^ y y ar m 

^'',"*•7*" ‘he Annual Statement of the Indian Trade for 
1806-67 the total value of the tobacco imported into India is shown t « 

been Rio,13,093, which gave an import cuty of Rqi 667 The an-l ( 

that traffic shows that America contributed V2 To oio ^ihe Straits^ 

whne'.he'’®"’?®*^' °‘her Asiltlc Voumrfes R f 62 a. f 

while the receiving Provinces were in order of importance a, ^.li„ ^ 
Bengal R5,97,604, Bombay R 1,92,287, Madras R i 8767a It will 
seen that twenty years ago the Madras cultfvadon o/tobiccr las nni 
sufficient to meet the consumption in the Presidenrv »i, > 'i^u* "1°^ 
other Provinces, it received la?ge quantities from foreign coumries 

has steadll^increaTeV'^thl^hare “>hacco 

almost coincidentallywith the growth o/thftxport fr^de"^*^’!^ 

Indian imports of tobacco during the past twelve fears:- ^ 


Years. 


1876- 77 

1877- 78 

1878- 79 

1879- 80 

1880- SI 

1881- 82 

1882- 83 

1883.84 

1884.85 
1885-86 

1886.87 

1887- 88 

1888- 89 


Manufactured. 


Cigars. 


lb 

118,761 
115,982 
94,658 
88,082 
65,782 
78,140 
92,286 
109,206 
97,610 
74.248 

62,400 

60,949 

61,008 


2,89,941 

3,26,410 

2,35,499 

2,73,388 

**95,358 

2,32,536 

2,69,327 

3*50,384 

2,67,636 

2*62,372 

2,41*141 

2*12,377 

1*94*944 


Other Sorts. 


& 

1*015,100 

757,343 

>*049,921 

621,243 

897,797 

550,834 

924,439 

536,854 

764,544 

704*375 

1*087,579 

804,876 

1,257*934 


5*84,312 

4,24,103 
5,20,427 

3,53,562 

4*80,548 

3*13*553 

5*1-1,826 

3*37*405 

4,88,511 

4*81,744 

7,88,224 

6,88,142 

10,88,064 


Unmanufactured 


fi> 

813*853 

636,562 

290,655 

277*109 

537*552 

780,716 

467,708 

517,985 

522 , 20 ] 

519,920 

604,436 

700,909 

481,693 


82,627 
72,329 
37,163 
40,11 7 

54,581 

85,683 

51.934 

72,776 

85.934 

77,821 

75,454 

1*19,202 

1*12,565 
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^om which date the highest recorded imports occurred in 1883-84, vis., 
K3*50 j 384» but in two other years, via., 1875-76 and 1877-78, the imports 
exceeded 3 lakhs. Allowing for fluctuations, such as those indicated, the 
imports seem to have steadily declined from 118,761 Sb to 6i,oo8B). 

One of the most noteworthy features of the Indian import trade is the 
prominence of the Straits and China in the supply to India of Manilla 
cigars. , During the year 1876-77 this traffic amounted to R2,46,929, or 
85*1 per cent, of the total value, and 88*2 per cenf. of the total weight. 
Four years later f 1880-81), these countries contributed cigars valued at 
R>»25,949, or 64*5 per cent, of the total value and 71'6 per cent, of the 
total weight of cigars imported. In 1884-85 the imports of these Manillas 
were valued at ^<90,690 or 33*9 of the total value and 60*5 of the total 
weight of cigars imported. In 1888-89 a similar result is noticeable; the 
Straits supplied cigars to the value of only R44,io3 or 22 6 per cent, of 
the total value and 36 6 per cent, of the total weight of imported Manilla 
cigars from the Straits and China. Thus it will be observed that a 
marked decline took place in these Manillas during the period under 
notice, a decline which was much more pronounced in the value than in the 
weight of the article furnished. In fact, many writers hold that the degen¬ 
eration in quality of these Manilla cigars oroved one of the most powerful 
factors in stimulating the manufacture of Indian cigars. It may be pointed 
out also that, while the total weight of all cigars imported into Inaia de¬ 
clined 50 per cent, during the period from 1876 to 1889, the value of 
these cigars was considerably enhanced, a fact which would seem to 
point to the growth of our import trade in high class cigars coincident with 
the decline already shown of the cheaper Manillas from the Straits and 
China. The most noticeable countries which appear to have grown into 
importance in the supply of these more costly cigars seem to be the 
United Kingdom, Malta, E^pt, and the United States. 

Of the tobaccos returned in trade statistics as “ Other Sorts, ” a pro¬ 
minent feature is the increase in the supply from the United States, which, 
during the twelve years under notice, expanded from I43.377fi*» valued 
at R84,683 to 284,285ft, valued at R 1.67,309. The tobacco, however, 
which is drawn from the United Kingdom is by far the most important. 
During the twelve years from 1876-1889 it has fluctuated between 
400,000 and 8oo,oootb, the major portion being received by Bengal. 

The supply in unmanufactured tobacco seems if anything to be declining 
In 1876-77 India imported 813,853ft, valued at R82,627, all but lo.oooft 
being obtained from Ceylon and imported by Madras. In 1880-81 the 
imports were 537,552ft, valued at R54,58i,of which all but 30,000ft were 
received by Madras from Ceylon. In 1884-85 522,201ft, valued R85,934» 
were imported, of which Ceylon furnished 431,5080), Madras taking a 
little more than that amount of the total. In 1888-89 the imports were 
481,693ft, valued at R 1,12,565, of w hich Ceylon contributed 385»504ft» Mad¬ 
ras taking, as before, a little more than that amount. It may be ^dded that 
during the past ten years,the United Kingdom, Persia, Aden, and Turkey 
in Asia have steadily increased their supplies in unmanufactured tobacco. 

The re-exports of foreijgn tobacco, since the year 1866-67* seem to have 
considerably improved. The transactions in foreign cigars, for ej^mple, 
amounted on an average to R8,ooo; of other sorts of tobacco to about K0,ooo. 

^rd.^lnternalTrade.^-Coa5twi5e.^T\\^toia\ imports and exports or 
tobacco carried from port to port along the coast of India average va'ue 
from 4S to 55 lakhs of rupees. Of unmanufactured tobacco Burma is t^ 
chief r^ei vin| country, taking from Bengal and Madras,P'of 
portions about two-thirds of the tobacco carried interprovincially by sea. ui 
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the traffic in cigars Madras naturally takes the lead as an exporting Pro¬ 
vince; it sent to other Provinces, in 1888-89, R3i08,45i, out of a total of 
f^3»^9*437 worth. Of that amount Bengal received cigars to the value of 
R2 ,i 4,679, and Burma Ri,24,609, the other Provinces having taken consi¬ 
derably smaller amounts. The traffic in tobacco of other sorts is of much 
less importance; it was valued in 1888-89 at R85,oi2. The chief receiv¬ 
ing Provinces were Burma, Bombay, and Bengal; the first mentioned 
took very nearly half the amount exported, and drew its supplies chiefly 
from Bengal. 

y?ai7 and Fiver .—The total value of the exports in unmanufac¬ 
tured tobacco from Province to Province by land routes was returned in 

^*»3^»*8,047, of which Bombay exported 52 lakhs, and Bengal 
56 lal^s. Of these exports of unmanufactured tobacco from the Prov- 

(Port Town) received R33,20,i4i, Bombay R 13,58,536, and 
Madras R4,40,932 worth. Of the Provinces which do not appear to meet 
their <^n demands, the North-West Provinces stand first, and received 
in 1888-89 R*t. 33'907. mainly from Bengal. The Central Provinces come 
next with R 7,86^29, drawn in equal proportions from Bengal and Bombay. 
But me Native otat^ appear to produce considerably less tobacco than 
me Provinces of British India, for the returns of rail and river traffic show 
Kajputana and Central India to have received last year tobacco to the 
value of ^36,71,163, the bulk of which was obtained from Bombay; thus 
these Native States may be said to constitute the chief market for tne sur¬ 
plus Bombay production. The rail and river traffic in cigars is compara- 
tive^ unimportant. The total value of the amounts carried were returned 
at R6,6 o, 5I9, of which Madras furnished of that amount to other Pro¬ 
vinces R4.I4»594 worth. 

4th- Trans-fronUcr .— The imports across the frontier of India are 
not very important and are drawn mainly from Nepal. In 1888-89 they 
w'ere valued at R4.97»243> of which Nepdl supplied R^,99,375 w'orth. The 
exports from British India across the frontier are slightly larger than the 
imports; they were for the past three years as follows ; — 



1 

1 

1 

Cwt. 

R 

1887-88. 

1888.89. 

1889-90. 

1 

• • • • • 

* * • • • 

* • • « • 

i 

63,803 

59,038 

1 61,572 

6,16,286 

5.72.669 

5.47.669 
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Of these exports it is somewhat curious that Nepdl takes from British 
India about the same amount as it hasalre-'dy been stated to give vie 
alwut four lakhs of rupees worth. Kashmir is next in importance re! 
ceiving on an average about R50.000 worth of Indian tobacco. 

In concluding this brief review of the Indian trade in tobacco it may be 
remarked that the figures analysed by no means convey an absolute con- 
cepDon of the total trade. For example, the exports from the Provinces 
to the Port Towns doubtless to a large extent Mpear again as exports coast- 

Town to Port Town, or to Foreign Countries. An error 
would thus be involved by an attempt at totalising all the returns, if the 
actual production and consumption were the object in view. But as finan- 
aal transactions they are probably quite independent, and indeed any error 
involved by to^lumg them would be more than compensated for by the 
local consumption which is of necessity nowhere accounted for in trade 
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K tobacco transactions in India may thus be 

said to have been m 1888-89 as follows :_ ^ 


Foreign 

Coastwise 


(Exports 
(Imports 
J Exports . 
(Imports , 
Carried by Rail and River . 

1 rans-fronticr - 

(Imports , 


R 

10,39,498 

13.95,573 

43 , 37 , 89<5 

54.22,946 

1,42,78,566 

5,72,669 

4,97,243 


Grand Total . R2,75,44,39i 


1 he most serious error in the above statement of Indian transactions 
in tobacco lies in thecoastwise returns, the exports from one Province being 
to a large extent the imports by another; but allowing for this it is pro¬ 
bably safe to say that the annual value of the tobacco sales and of the 
local consumption in India is not far short of ;^25,ooo,ooo. It need only be 
added here that the whole trade in tobacco is entirely free of duty or 
other fiscal restriction.— Ed. ] j j 

NIGELLA, Linn. ; Gen. PL, /., 8. 

Nigella sativa, Lmn.; Boiss., FI. Or., /., 68; Ranunculace^, 
Small Fennel, or Black Cummin. 

Syn.—N. iNDiCA, Roxb. 

Vern. KaUnji, kdldjtra. Hind.; Mugrela, kdla-jira, kdLsira, Beno. i 
Ttikm-x-gandna, Kashmir; Shewa ddru, siyah-ddru (Stewart), Afo. ; 
Kalonji, kdUnjire, Bomb.; Karun-shirogam, Tam.; Nallafiokra, 
Tel.; Karijirigi, kare^jirage, karimsiragam, Kan.; Karun-chiraham, 
Malay. J SatKOYt^ne^ Burm.; Kaladuruf Sing. ; Krishtta^jirakop kifcivt^ 
^shave,^ Sans.; Sh-ounig. kaxnMne-asvad, habbatuussouda, Arab.; 
Siydlfddttak, siyah-biranj, Pers. 

Care must be taken to distinguish between the names 4 a 7 a-^»Vrt and kdii^ 
girt, the latter being applied to the seeds o\ Vcrnonia anthelmintica. 
Moodeon Sheriff also points out that the literal meaning of the Arabic 
and Persian names Habbatoussouda, and Siydn-ddnah in Hindustani is 
Kdla-ddnah (black seeds), which is the name in the latter language for the 
seeds of Ipomoea (Pharbitis) Nil. 

References.— 77 . Ind., Ed. C.B.C., 4^0; Voigt, Hort. Sub. Col., 4; 

Stewart, Pb. PI., 4; Elliot, FI. Andhr., 125; Pharm. Ind., $ ; Ainslte, 
Mat.^ Ind., /., 128; O'Shaughnes^, Beng. Dispens., 1^4! Moodeen 
Sheriff, Mat, Med. of Madras, St 814pp. Pharm. htd., t 83 { U. C. Dutt, 
Mat. Med. Hind., t02; Dymock, Mat. Med. W. Ind., 2nd Etl., !$( 
Pharmacogr. Ind., /., 28 ; Fleming, Med. PI. arul Drugs, as in As. Res., 
Vol. XL, 173; U. S. Dispens., isth Ed., 1707 ; S. Arjun, Bondi. Drugs, 

4; Med. Top. Ajmir, 140, 145; Year~tiook Pharm., 187^,22; 1880,224; 
Irvine, Mat. Med. Patna, t27 ; Baden Powell, Pb. Pr.,SttI/ Atkinson, 
Boon. Prod., N.-W. P., V., 27; Him. Dist., 384; Birdwood, Bomb. Pr., 

3 , 2t7, 27 S ; Royie, III. Him. Bot., 55 ; Cooke, Oils and Oilseeds, 63 i Bal‘ 
four. Cyclop. II., iog6 ; Hew Off. Guide to the Mus. of Ec. Bot., 8; Home 
Dept. Cor., 223 . 

Habitat.—A native of Southern Europe. Extensively cultivated in many 

f arts of India for its seeds. Roxburgh believed it to be indigenous in 
ndia. Its Sanskrit names indicate, however, its introduction at a very 
early period. It is supposed to be the “ Black Cummin '* of Scripture, the 
/;<, 6 Xav 0 iov of Hippocrates and Dioscortdes, and the “ Gith ** of Pliny; 
and by some authors this, or an allied species, is considered to be the 
“ Fitches** mentioned in Isaiah (xxviii., 25, 27). 

Oil.—The SEEDS contain two kinds of oil, the one dark-coloured, fragrant, 
and volatile, the other clear, nearly colourless, and of about the consistence 
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of castor-oil. The former, according to Dr. Dymock, has a fine blue 
fluorescence. 

M^icine.—The SEEDS are regarded as aromatic, carminative, stomachic 

and d^estive, and are used in indigestion, loss of appetite, fever, diarrhoea 

^‘so said to increase the secretion of milk {U. C. DtiW 

Ihe Hake^s describe it as heating, attenuant, suppurative, detergent, and 

diuretic. They give it, too, as a stimulant in a variety of disorders which 
are ascribed to cold humours, and credit it with anthelmintic properties 
{Pharmacogr. Indtca). M. Canolle observed that after doses of 10 to 40 
grams of the powdered seed the temperature of the body is raised, the pulse 
accelerated, and all the secretions stimulated, especially those of the kid» 
neys and skin; in doses of 10 to 20 grains they possess a well-marked 
emmenagogue action in dysmenorrhoea. and in larger doses cause abortion 
{Ue I avortement cttmtnel a Karikal. These de Paris, 1881) 

Specul Opinions “ Nigella seeds have been long used in medicine. 
Asa tonic condiment they are praised by Hippocrates. In India they are 
chiefly used as aromatic adjuncts to purgative or bitter remedies Thev 
are given to nurses mixed with curry. iTie officinal preparations are the 
tincture and powder. The former is an useful warm stimulant often added 
to other remedies added from O^Shaughnessys sTgaiDis^e^^^^ 

tory and Bengal Pharmacopoeia). » Carminative and lactagogue in doses 
? • Surgeon NehalStng, Saharanpur). “The seeds 

fried, bruised, and tied in muslin rag. and smelt, relieve cold and catarrh 
of the nose by constant inhalation (f. fV. Savinge). “ Carminative and 
stomachic. Used also to preserve woollen cloths from insects*’ {Assistant 
S.C. Bhattachern, Chanda, Central Provinces). “ It is a power- 
fu diuretic in complicated cases of general dropsy. The seeds are anti- 
bious and when given internally arrest vomiting” {Surgeon-Mai or n P 
Thomson, M D., C.I.E., Madras). Seeds are used as fonSimei^t and fo 
protect woollen clothes from being worm-eaten; they are mixed with 
powdered camphor and put within their folds” {Surgeon A C MnhJi? 
Noakhally). “ Has been employed locally combinerwith oth^"^ 
dients in cocoanut-oil in cases of eczema, ptyriasis capitis, &c.. and foLnd 
useful. Its action is mostly. I fancy, a stimulant, and probably a de- 
^royer of pediculae. The preparation for local application is as foMows •— 
Nigella sativa bruised, two ounces; Psoralea corylifolia bruised two 

V" frsi irf'* ounces; Coscini radix, two ounces- Sul 

phur N.llika gendagum),one ounce; Oleum cocoa, two bottles Afl to 

be put in a bottle and placed in the sun for one week. The bottle to be 

O'- Ashworth. Apothecary, Kumblko^aol 

Food,—The seeds, which have a strong, pungent, aromitir .... 

much used by natives in curries and other dishes Thev -ire alcr. ( 
sprinkled over the surface of bread along luh seTa^U^"^^^^^^ 

Niger-seed oil, see Guizotia abyssynica, Ca«., Vol. I V.[ 

Nightshade, Deadly, see Atropa Belladomia, Unn .; 
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grand! flora. 


A Toddy Palm. 
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NIPA, Webb ; Gen, PI., /., ^84, 

Nipa fruticans, Wurmb,:Vp.\.^is., 

^abna,gol*>hal (fruits), Beng. ; Da-ne, Burm. ; Poathadah, 
And. ; Cim-p6l, Sing. 

References.—/?/. j^d., Ed. C.B.C.,677; VoieT, Hortt Sub. Cal., 

^ 4 \ Kura For. FI. Burnt., IJ., S4r; Gamble, Man. Tfmb., 42^; Le 
Maout & Decatsne, Descrip. & Analyi Bot. (Eng. Ed.), 1122; Spond 
hncvclop.. 08s; Balfour, Cvclop., II., tlor ; Smith, Die., 287; Treasury 
of Bot., 700; Kew Off. Guide to Bot. Gardens and Arboretum, § 7 ; Ind. 
ror., /., 222; Mason, Burma, $24. 

Habitat.—A soboliferous palm of the river estuaries and tidal forests of 
the Siindarbans, Chittagong, Burma, and the Andamans. The nuts of 
this, or of an allied species, are abundant in the tertiary formations erf the 
island of Sheppey, at the mouth of the Thames. 

Fibre.—The leaves are used for thatching houses, also for matting. 
Food.—The inside of the large fruit is, when young, edible; a toddy 
is obtained from the spathe (Gamble). This palm was known to the Dutch 
traveller, Linschoten, who, nearly 300 years ago, in his Account of a 
Voyage to the East Indies,” mentioned that it yielded an excellent wine. 

Domestic Use. —Hats and cigar cases are made from the fronds. 
The SEEDS might be used for vegetable ivory (Kurz). The foliage when 
burnt yields a supply of salt which is used for various purposes. 

NOTHOPEGIA, Biume; Gen, Pl^, /,, 42^, 

[ Ic., t. 2 j6 ; Anacardiace^. 

Nothopegia Colebrookiana, Plume; FI. Br. Ind., //., 40; Wightr 

Syn.— Glycocarpus racemosus, 

V^m ^Aviberi, Kan. ; SiNO. 

References. — Beddome, FI, Sylv., t., 164; Thwaites, En. Ceylon PI., 44^ / 

■ Dala. & Gibs., Bomb. Fl., sr (excl. syn). 

Habitat.—A small tree of Central and Southern India, extending to 
Ceylon. 

Food.—The sweet oily pulp of the fruit is eaten. 

NOTHOSiERUA, Wight; Gen, Pl„ III,, 34. 

[/c., /. 7776/ Amarantace-e. 

Nothosaerua brachiata, Wight; Fl. Br. Tnd., IV., ^26; Wight, 

Syn. — PSKUDANTHUS BRACHIATUS, Wight; ACHYRANTHBS BKACHIATA, 
Linn>; i^RUA BRACHfATA, Mart. 

Wem.^Dhaula phindawri, Raj, 

References.— Dale. & Gibs., Bomb. FL, 217 ; Ind. For., XII., App. 20. 
Habitat.—An annual, with minute woolly flowers, found in most parts 
of India; also in Burma and Ceylon. 

Food.—The plant is used in Merwdra as a vegetable. 

NOTONIA, DC, ; Gen, PL, //., 446, 

[/. 484; Com posit.*. 

Notonia grandiflora, DC,; FL Br, Ind., III., 337; Wight, Ic., 

Syn.— Cacai.ta grandiflora. Wall.; C. Klbinia, Herb., Madr.; N. 

CORVMBOSA, DC, 

Vern. — Wdnder-roti (Monkey’s bread), Mar. 

References. — Voigt, Hort. Sub. Cal., 422; Thwaites, En. Ceylon PL, t 62 ; 
Dala. & Gibs., Bomb. FL, 132 ; Pkarm. Ind., r2^; O'Shaughnessy, 
Beng. Dispens., 46 ; Dymock, Mat. Med. W, Ind., 2nd Bd., 4^J; Ltshoa 
U. Pi. Bomb., 3^4; Balfour, Cyclop., II., no8. 
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Reputed Preventive for Hydrophobia. F, Duthie.) NUTS. 


Habitat.—A small shiub with fleshy leaves found in the hilly districts 
of the Deccan and Western Ghdts; also in Ceylon. 

Medicine.—"This plant was brought forward in i860, by Dr. A. 
Gibson, as a preventive of hydrophobia. The mode of administration is 
as follows About four ounces of the freshly»gathered stems, infused in a 
pint of cold water for a ni^ht, yield in the morning, when subjected to 
pressure, a quantity of viscid greenish juice, which, being mixed with the 
water, is taken at a draught. In the evenings a further quantity of the 
juice, made up into boluses with flour, is taken ” (Pharm. Ind.). Experi¬ 
ments were tried at the European Hospital in Bombay in 1864, by Dr. 
Dymock, who says:—"In one-drachm doses it had a feebly aperient 
action; no other effect was observed. The dried plant was fora time 
issued to medical officers in Government employ, but no further informa¬ 
tion as to its properties would appear to have been obtained.” 

Special Opinion.--§ " Further experiments with this plant have shown 
that it has hardly any physiofogical action upon healthy animals or men 
beyond a mild aperient effect in large doses*’ {W. Djymock, Bombay). 

Nutmeg^, see Myristica fragrans, Houtt., p- 311; MyrtsticejE. 

NUTS. 

The word nut, used in the popular or commercial sense, does not coin¬ 
cide with Its botanical definition any more than in the case of the word 

botanical sense the term nut is applied to a particular class 
of indehiscent fruits which may or may not be edible, or indeed be of any 
^onomic value; whilst popularly it is rather loosely applied to various nut- 
like fruits, seeds, or tubers, usually possessing more or less value either for 
food, or ornament. In this latter sense the following list has been com- 
piled of plants which yield the more important kinds of nuts used for 
economic purposes. In drawing up this enumeration the writer has prac- 
^ amplified the list given by Dr. Watt in the Colonial and Indian 
Exhibition Catalogue. Nuts used merely as ornaments are, however, 
omitted, as they have already been mentioned under the article "Beads** 
in voi. i., 420. The non-indigenous species are marked with an ♦. 

I. iEscuIus indica, CoUhr.: Vol. I., 126; Sapindace^. 

1 HE Himalayan Horse-chestnut. 

*■ * R' * - EuPHORBUCEyE. 

Belgaum Walnut or Candlf.-nut. 

‘'■ee introduced from the Malay Archipelago. The 
edible nut, which tastes like a walnut, contains a large quantity of useful 

£<■««. ; Vol. 232 j Anacardiace^. 

1 HE CASHEW-NUT* 

Indies, and now naturalised in many of 
the coast forests of Chittagong, Burma, and the Andaman Island^ ^ 

4. ♦ Arachis hypogoea. Linn.; Vol. I., 282 ; Leguminos^, 

Oround-nut, Earth-nut, or Pea-nut. 

An annual clover.like plant, originally of South America, and now ex 
ed"hle cultiyat^ in Southern India and in most warm countries. The 

f “"-ee of 'vhich are enclosed in a 

pod which ripens under ground. The seeds are universally offered for salt 
by fruit-sellers ;n India, and are roasted and eaten as nuts. 

Catechu, Linn.; Vol. I., 291 ; Palmje. 

The Betel-nut. i 
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' USEFUL 
NUTS. 

1 

This palm is a native of Cochin China, and of the Malay Peninsula 
and Islands. Cultivated throughout tropical India. The nut is univer¬ 
sally chewed in India as an ingredient of pan. 

6. Artocarpus integrifolia, Linn.; Vol. 1,330; Urticace^. 

Jack fruit. 

T^he nuts (true fruits in the strictly botanical sense) are roasted and 
eaten. 

7. * Borassus flabelliformis, V Vol, I., 495; Palm^. 

Palmyra Palm. 

A native of Africa, w hich has now become naturalised in, and is largely 
cultivated, all through the tropical parts of India, and beyond the tropics 
in Bengal and the southern portion of the North-West Provinces. The 
soft albuminous seeds of the unripe fruits, known as tdlsans, are much 
eaten by natives. 

8. Buchanania latifolia, Roxb.; Vol. I,, 544; Anacardiacete. 

Chirauli-nut. 

A tree of the Sub-Himdlayan tract, and found generally throughout 
the hotter parts of India. The kernel is commonly eaten as a substitute 
for almonds. 

9. Caesalpinia Bonducella, Fleming; Vol. 11,3; Leguminos^e. 

The Fever-nut, Physic-nut, or Nickar. 

A shrub found all over India and throughout the tropics generally. 
The nuts, or seeds, powdered, are used medicinally as a powerful anti- 
periodic and tonic. I'hey are also made into bracelets, necklaces, and 
rosaries. 

10. * Castanea vulgaris, Lam.; Vol. II., 227; Cupuliferte. 

The Sweet or Spanish Chest-nut. 

Has been cultivated with partial success at various places on the 
Himalaya. A variety with smaller fruit w’as established in Dehra Oun 
by the late Dr. Jameson from seed forwarded from North China by Mr. 
Fortune. 

11. * Cocos nucifera, ; Vol. II,,4i5; Palm^e. 

Cocoa-nut. 

This valuable tree, supposed by DeCandolle to have originated in the 
Indian Archipelago, is now extensively cultivated along (he sea coasts of 
Tropical India and Burma. The edible portion is the tough albuminous 
substance which lines the hard shell or endocarp. For information con¬ 
cerning the various products of the cocoa-nut, and the uses to which they 
are applied, see the article ** Cocos.*’ Vol. II., 515. 

12. * Cola acuminata, R. Br.; Vol. II., 500; Sterculiacete. 

The Cola-nut. 

A tree of Western Tropical Africa. The nuts or seeds have lately 
attracted attention as being likely to be used as a substitute for cocoa and 
chocolate. Cola or goora nuts are held in high estimation amongst the 
African negroes on account of properties similar to those possessed by the 
Coca leaf of South America. 

13 Corylus Colurna, Linn.; Vol. II., 575; Cvpvliverm. 

The Indian Hazel-nut. 

A moderate-sized tree of the North-West Himalaya. The nut is 
smaller than (he European hazel-nut, but nearly as good in point ot 
fl.avoiir. The true hazel-nut is occasionally met with in the bazars 0 
India, and is probably 'mporicd by Kabulis. 
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NUTS. 


14. CuevixmB, spp.; Vol. 11 ., 632'; Cucurbitacea. 

The seeds of various forms of melon are roasted and eaten as nuts. 

15. Cyperus esculentus, Linn.: Vol. II., 684; Cypbraceje. 

The underground tubers, called Kaseru in the North-West Provinces, 
are used as food, as also are those of C. jeminicus. The tubers of other 
species are employed in perfumery, dyeing, and in medicine. 

16. Euryale ferox, / Vol. III., 303; NvMPHiEACE.ffi. 

The Gorgon-nut. 

The black seeds are roasted in hot sand and eaten as nuts. 

17. Jatropha Curcas, Linn.; Vol. IV., 545; Euphorbiacejk. 

The Physic or Purging nut. 

18. Juglans regia, Linn.: Vol. IV., 549; Juglandeje. 

The Walnut. 

The tree is wild and cultivated on the Himalaya. The nuts form an 
important article of trade over the greater part of India, a large proportion 
of the supply being brought down to the plains annually by Kabuli and 
other traders. 


19. Nelnmbinm speciosum, Willd.: Vol. V., 345; Nymph.«ace.«. 

The hard nut-lfke seeds of the Sacred or Egyptian Lotus are eaten 
either boiled or roasted; and are also sometimes strung as beads. 

20. Pinus Gerardiana, Wall.: Vol. VI., Pt. 1.; Conifers. 

The seeds of the Neosa or Edible pine are collected and stored for win¬ 
ter use. They form an important article of food where the tree exists, and 
are brought into India in large quantities by Afghdn traders. 

21. * Pistacia vera, Linn.: Vol. VI., Pt. I.; Anacardiacete. 

The Pistachio nut. 

This nut also is imported into India in large quantities by Afghan fruit- 
^llers, the main portion of the supply coming probably from Persia where 
large orchards of this tree are maintained. 


22. ^nus Amygdalus, Baillon ; Vol. VI., Pt. I.; Rosacea. 

The Almond. 

L supplies of almonds are annually brought into India from beyond 

the North-West frontier along with pistachio nuts. 

23. SemeciupusAnacardium, £.««.; Vol. VI.. Pt. I.; Anacardiace.® 

The Marrino-nut. ' 


The tree is abundant in Northern and Central India. The nut pro- 
duced on the apex of the ^ible hypocarp, or enlarged fruit-stalk, is eaten 
The pericarp, or outer shell of the nut, yields a black resinous juice, which 
when mixed with lime, constitutes a good marking ink for cotton. 

24. Strychnos Nux-vomica, Linn.: Vol. VI.. Pt. 11 .; Loganiace^. 

Vomit-nut. 

A tree of Central and Southern India. The seeds or nuts yield a valu¬ 
able medicine, which in overdoses acts as a powerful poison. ^ 

25. S. potatorum. Linn. /. Vol. VI., Pt. II. 

Clearing-nut. 

The seed, which contains no poisonous matter, is used for clearinp 
muddy water. It is also employed in native medicine as an emetic. ^ 

26. Termi^U Catappa, Linn.; Vol. VI., Pt. ll.j Combrrtace^. 

The Country Almond. 

T-i, embryo contained in the nut is much eaten bv natives 

The kernels of T.belerfca are also eaten, but arc said to be intoxTcafing 
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27. * Theobroma Cacao, Linn.: Vol. VI., Pt. II; STaRCULiACB.fi. 

Thb Cacao or Chocolate Bean. 

A tree of Tropical America. Cultivated in Southern India and Cevlon. 
23. Trapa bispinoaa, Roxb.: Vol. VI., Pt. II.; ONA6RACB.fi. 

SlNGARA-NUT. 

A common aquatic plant found floating on tanks and lakes. The 
starchy nut is universally eaten, and in many parts of the country formas an 
important article of food. 

LoOANlACEfi. 

Nux VOmiCE, see StrychnOB Nux-vomica, Linn. ; Vol. VI., Pt. II ; 

NYCTANTHES. Linn.f Gen. PI, II., 6^5^ 

[ OLKACKfi. 

Nyctanthes Arbor-tristis, Linn.; Fl. Br. Ind., III., 603; 

Syn^—ScABRiTA scABRA, Zinn./ S. TRIFLORA, Linn,, Mani. 

Veni.— Har, sihdfu, harsinghdr, saherwa, seoli, nibari, HlND. j Singhar, 
harsinghdr, se^halika, Brno.; St.parung, 

Santal; SamAhar, Khawae; Congo, seoU, gang-^ult, 
sdri, Gond.; Pakura, laduri, harstngar, burt,5hdtlt, Pb.; 

Bhil; Kirsahdr, Baioas; Siralu, (Hoshan^abad), 

C. P.: Hardsingara,pdrijdtaka, Bomb.; Khurtnlx, Mar.; Jajfapmatx, 

Guj.; Manja^u, Tam, ; Paghada, Itarchta, i 

pdrujdtamu, T^x.. \ Rarsing, Kan. ; Tsaybeeloo, hsetk-oa^lu, Burm., 

PdHjatdko, sephalica, rdjamkasa, Sans. ^ ^ « 

References.— Fl. Jnd., Ed C.BC., 29; Voigt. Hort. 

Brandis For. Fl., Sid: Kur», For. Fl. Burnt., '*JSS /y 

Sylv., 1/240,,- Gamble, kan. Timb., 254: Thwaites, £«. ^fy* 

Grah., Cat. Bomb. PI., in :StewaH, Pb. PL, 14* i 
2dd • Elliot, Fl. Andhr., 86, 14S ; Mason, Burma, 410 : ^ 

^ng DisPens., 57 i U.C. Duti, Mat. Med, Hind., 189 -, Dymock,Mat. 

Mel/W. Jnd., 2nd Ed , 473 ^S. Arjun, Bomb. ^ 

and Drugs, knd, 169Year Bo'ok Pharm.. * 380 , ^1 
Med, Patna, 48: Med. Top. Ajm., 148; Taylor, Top. pt 

Powell, Pb.^., J59; Atkinson, Hi^ D:st.y 743 t 

Ti/knth 07 22^ 2J7 200 • Sifdwoodf ^Otfibe 300 f RoylOf 

a'r.d Tans. Bang.. A,j B«ckJDye^^yns.^ 
N -H'. P., 25 / Lioiard, Dyes, 26, 58, 59 , 9 ^! ^ 

['4) FirVizit:;. 

Statis^cs of Dinajpore, iSt ; Unschoten, Voyage to E,Indies (Eng. 
Hmhifat —A ^iaree shrub, with rough leaves and sweet-swnted powers, 

&ir 

a El/1 fall to the p^round on the following roomings 

Ilxhe BARK is said to be employed for tuning. 

ThI “ olu“uBF.s are orange-coloured. anJwfien severed from I mbs 

give a beautiful but fleeting orange r"f the dried 

for silk, sometimes in combination w-th ^meric^ Wardle MVS •-•‘ Th.S 
corolla tubes will dye ^ ^-ds o s.^k ^fJ^Vinr-at^r.'whi^h ’ is readily 
FLOWERS are fairlv rich in yei , ® brieht yellow colours on 

soluble in water. The when the right processes 

'Vj'Llrs ^ 
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(y* F. Duthie.) 


NYCTANTHES 

Arbor-tristis. 


Preparation and Process op Dyeino —The flowers, which fall in the 
early morning, are usually collected by women and children. The white 
limb or upper portion ot the corolla, is picked off, and the yellow tubes 
which remain are put out to dry in the sun, and afterwards stored for future 

's extracted by steeping the dye-stuff in boiling water. 

and strainmg through a cloth. The fabric to be dyed, generally silk is 

hrst drenched with water and then steeped in the liquid, Either wLn hot, 

or after it has c^led. It is dried in the shade. The result is a brieht 

orange colour, the shade of which can be deepened by further steeping 

The colour is very fleeting and no proper means of fixing it appear t^o & 

known. In Murshidabad, however, a little lime juice is adaed to the liauid 

render the colour less transitory. In other parts of 

for the same purpose. It is said to be sometimes 

kM or turmeric, occasionally with indigo and 

katn {AfcCanrit Dyes and Tans c/ Bengal). ^ 

Buchanan of Dinajpore) wrote that the inner bark atfoids a 

fl^'oV^rh''ne Kr“’’ ® ''“'®‘""6 : and ‘hat the flowers produce a beauti- 

1 Pu'T’'® is. as stated above, 

according to Dr. Dymock, mentioned by the author of the Uakhean as 

the product of the white portion of the flowers, and is called gulkamah. 

to?hat o7jasm^.^"‘ °i' 

Medicine.—“The leaves are useful in fever and rheumatism Thp fp#»cV, 

Bahadur) 

e Opinion^_§ "Juice of leaves commonly used in fevers” 

^ Chanda, Central Provinces) “ Ex 

'i'“rff i'i.'f 


eaten in vegetable currie«i anH v ^ leaves are 

B. Gupta, ii!, Xer «5 ^ 

ii^r?d"anf Dom^T 

worship, and as votive offerings The ‘^sed in Hindu 

brou|;ht from heaven by the Krishnf f ^ t** have been 

talefs given in the f'.'AAnu A 

Pirijatika. "This shrub w« ? origin of the name 

She fell in love with the sun 1^0 ca*^ f "“mod PdrijaUka. 

herself, and was burnt T^s shrT ’’"L '‘i*'«d 

casts its flowers in the morninV it 

(Sec editor's note of Enr. °< ‘i?® 


(Soe editor's note of £„r £7 a . " 

Vol //.. e> /io\ TtiA jF * Ltnschoien $ Voyage to E Ind 

variety of plants with pdrijdtamu, is applied to a 

Coral-tree (EyithriM Mimua^s Elengi.^L:. The 

^ Ugn LEAVES are sometimes used for polishing wood. 
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NYMPHiEA, Linn,; Gen, Pl,y /., 46, 

Nymphaea alba, Linn,; II, Br. lnd„ L, 114; NYMPH*ACEa:. 

The White Water-Lily, 

Vem. —Brimposhf nilo/dr, kamud, Kashmir. 

- According to Sir George Birdwood, this plant is the of 

Dioscorides, (tISt} of Theophrastus, and the Nymphte of Pliny. 
References.—5/irttar/, PA. 8; U. S. Di^ens., tsth Year- 

Book Pharm.^ tS74t 622; Birdvoodt Bomb, Pr,^ ISS S Smith, DtC; 4^51 
Treasury of Bot„ 797 - 

Habitat.—Found in Kashmir Lake, altitude 5,300 feet. It is common 
in Europe, in ponds and streams, and fresh-water lakes. 

Dye.—The root-stocks are said to be used for dyeing purposes, as 

they contain gallic acid {Treasury of Botany'), 

Medicine.—Its mucilaginous and somewhat acrid root-stock is ad¬ 
ministered in some countries for dysentery. According to O’Shaughnessy 
it is astringent and slightly narcotic. Its flowers are reputed to be 
aphrodisiac. An infusion of the flower and fruit is given m diarrhoea and 
as a diaphoretic {Stewart), 

Food.—The root and seeds are eaten in times of scarcity. 

The root-stocks contain a large quantity of starch, and are used 
in France in the preparation of a kind of beer. 

N. Lotus, Linn.; FI, Br. Jnd., /., 214, 

Syn.— N. RUBRA, Roxb.-, N. edulis, DC. -, N. esculenta, Boxb.; N- 
PUB8SCENS, wilid. Sir George Birdwood, in his Bombay 
gives the following further identifications as probably correct :— N. LOTUS 
« Lotus i«GYPTiA of Pliny, Bk. XIIJ., Chap, n ; and of Prosper Alpi- 
HMS, de lant XBgypt, s^page 49; the N. seu Neuphar JEgyftvu ot 
Vesling; and Castalia mystica of Salisbury; N. rubra roxo,^ 

Casi alia magnifica of Salisbury. N. pubbscbns, Castalia 

SACRA, Salisb,; N. LOTUS, Burm,: N. indica minor, Rumph. / ana 

Ambel of Rheede. . , . 

Vero.— /^anvfl/, chota kanval. Hind.; 

seeds), rakta kambal (red var.), chota sundi (N. edulls), Ben •» . . 

hala-kain, rangkain, Orissa; Kuni, buni, \orh% {roof), nafo 
SiNU; Dec.; Kanval, nilophal, \ kalhd- 

l AM.; AUi-tdmara, tella-kalava, hoieka, erra kaluw ijoA vat.), jcai 

ramu, Tel.; NyadaU-huvu, Kan.; Ampnla, 

kiya-nU Burm.; Olti, Sing.; Kamala, kumuda, kalharamu, hail 

sandhyaka,SfKns.\ M’/w/Vir, Arab.; FeRS. 

References.— FI. Ind., Ed. C.B.C.,42^ 

8 ; Tkroaites, En. Ceylon PL, 14; Pandbolk 

sJn. Cat. Pb. and Sind PL. 3 ; IV,& A., Prod., t7 : Drui^y,^nanaoo 

of ind, Fl.y MS / Rheede, Hort, MaL, c Dutt, Mat. 

79 , ro 3 ; Moodeen Sheriff, Supp, Pharm, iff J '01 ‘ ^nd Drugs, 

Wed. %nd., 109; S. Arjun Bomb. Drugs,7^; Murray, PL 

Top. Dacca, 58; Buchanan, Stat. Dtnajpur, V., 

J^y^orToidcA, 57 ,• (^r4t &“armer parts 

Habitat.-A large aqu^Jic herb, common ^ pubesceiiE} 

of India. Flowers white, pink, or crimson. A variety f 

with pubescent leaves and smaller flowers also occurs. 
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NYMPHiEA 

Lotus. 


u are used as a dry and cold astringent in 

lanjoea, cholera, fever, and diseases of the liver, and are also recom- 

1 f cardiac tonic. The powdered root is prescribed for piles as 
^ f® ‘dysentery and dyspepsia. The seeds form a cooling 

diseases and leprosy, and are considered an antn 
« Baylor, in his Topography of Dacca, mentions that 

stalks of this spcciesare reduced to powder, which is 

^ Tu” cases of discharge of blood from the stomach and bowels ” 
sppn^^rii. flowering stems, the young fruit, and the 

nn^nfiit?.f f u of India. The roots, which contain a large 

stem*! ar#. ! usually boiled, though sometimes eaten raw ; the 

the cooked in curries ; the unripe fruit is eaten as a vegetable; and 

sold 7 n fh. by that of Samfialn. are 

as k’ni Jr A articles of diet, and the parched seeds are sold 

as Aoi {Topography of Dacca)! 

the H induToeu » published paper entitled » The Flowers of 

Indian Lotur?— ^ following account of the m>-thology of the 

of Indian flowers is the Lotus; the Hindus compare the 
*1, world to a Lotus flower floating upon the waters and it 

m“«.-o 7 Jl 7 “Bu 2 dh^° Tl! generation. It is the Padma- 

invty,n?Ai.,‘ ,. T^® golden lotus of Brahminic and Buddhistic 

mLt lilfeVn earthl'’’l'^.*’'‘^^ j'" "’b'^h are above the firma- 

ment, like an earthly lotus in the deep blue stream below; from it distils 

su 7 '^ 7 e‘h n ® b'-st manifestation of Vishnu. Brahma and Buddha (the 
7 vfsTnu the'f® 7 ^^ T/® heavenly lotus. Lakshmi, the wife 

7 vJteri7.7® Hindus see in the form of the lotus'the 

bined ^n signifies the Bdn and Shaluka com- 

to be a cor^^u^ on "/-"e for the plant is Sav.,k, which I suppose 

Doets are innnml SvasUka. The allusions to this flower by Indian 

fl7ver and"u virion* extravagant for it; it is the chaste 

InThe liri7, ‘lk r ^'■e bestowed as names upon women 

In the Koka Shastra ihe best class of women is called Padmin The 

I the'S^eilf 7 “‘r °f '-e. but in the Tase of slgarTkl 

applied in vaII ‘-I^L°Talir" her./nalady that even this remedy was 
a^^in thi Ob let o ml del fe * Vhl Ied 71 Susamy^ata ‘ I shall 7 ever 

arrow of kIL, Jh^Indif^Cup^d.” 

Puldirik'a-The ‘redVolT “7 I'', "bite, called 

is called Padmini. ^ud the blue, Indivara. The entire plant 

flowers Makaranda Karmikara; and the honey formed in the 

facrof abeam^ called Mrinala. The 

the eyes to lotus buds ^ blossom. 

or Padm^k^ara Th^lt ■ filaments, in Sanskrit Kinjalka 

HarihkTIs tle lyes o^ Radha'toTir"?^ as enamoured of the lotus. 

ThI allusion, a i*”" ^.''db.ka like a full blown lotus.'’ 

refer equalTy to differe777d, 'b<='-»‘ure appear to 

which, by 7 anv aThor, h " Ny^ph^a as to Nelumbium spedosum, 
referred to In fhi 7 ^ hitherto been regarded as the particular plani 

upon the water*: and‘the the description of the “ flower (Wing 

colours- white, red, an^ 

N. 2 o 8 
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Nymphaea stellata, Willd.^: FI. Br. Ind., 

^^^•'“Nil’Padmat Hind.; Nilsdphala, nilsdpla, Bbno.; SubdikaitH, 
Orissa ; Bambher (Bijnor), N.-W. P.; Uplia-kamaX, Bomb.; Nalla-ka- 
lava^ Tel.; Cit‘ambel (Rheede), Malay. ; Kya^nyu, Burm.; ttiloipala, 
utpalat indivara. Sans. 

References.— /nrf., ; Voigt, Hort. Sub. Cal., 

9; Thwaites, En. Ceylon PL, 14 ; Aitchison, Cat. Pb. and Sind PL, J/ 
Drury, Hand-book of Jnd. FL, 30 ; W. & A., Prod., /7 ;\Mason, Bur¬ 
ma, 740; Elliot, Ft. Andhr., 70, i 3 k i Rheede, MaL, XI., t. g; i, Med. 
Top. Ajm., 144; Irvine, Mat. Med, Patna, fs; Taylor, Tob. Dacca, $8f 
Atkinson, Econ. Prod., N.-W. P., Part V., 92; Lisboa, U. PL Bomb., 
143; Birdwood, Bomb. Pr., i 3 S; Balfour, Cyclop., II., tub; Kevt Off. 
Guide to Bot. Gardens and Arboretum, 24; Gaa. Mysore and Coorg, 
I., 5 d. ^ ^ , 

Habitat.—Common throughout the ^^armer parts of India. It varies in 
the colour and size of the flowers. In the Flora cf British India the fol¬ 
lowing varieties are aescribed :— 

(1) cyanea ; flowers medium-sized, blue, scarcely odorous. Syn ,— 
N. cyanea, Roxh. 

(2) parviflora ; flowers usnallv smaller, blue. Syn, —N. stellata, 

Willd. 

(3) versicolor^ flowers larger, white, blue, purple, or flesh-coloured ; 
stamens very many. Syn, —N. versicolor, Roxb, 

Food.—iThe ro6t§ and seeds are frequently eaten, especially in times 
of scarcity. 

NYSSA, Linn.; Gen. PI., /., 

Nyssa sessiliflora, Hook, f.; FI. Br^ Ind., II., 747! CoRNACE.«. 

Vem. — Kalay, chilauni, Nepal; Tumbrung, Lepcha. 

References.— For, FL Burm., /., 240; Gamble, Man. Timb., 8tt 
Ind. For., IX., y 77 . 

Habitat.—A large tree found in the forests of the Sikkim Himalaya 
above 5,000 feet; also in Martaban between 4,000 and 6,000 feet. 

Structure of the Wood.—Grey, soft, even-grained. 

Domestic Uses.—Used for nouse-building and other purposes about 

Darjiling (Gamble). 
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The Oek. 


( /?. Clark.) OCHROCARPUS 

' longfifoiius. 


OAK. 

Oak) see Qucrcus, Vot. VI., Pt. I. 

OatS) see Avena sativa, Linn.: Graminf« j VoI. I,, 356. 

OCHNA, Schreh.; Gen. Pl.^ /:j j/7. 

[ 6g ; OcHNACEi. 

Ochaa squarrosa, ; FI. Br. Ind., I., s^ 3 ; ^ight, III., f t. 

LUCIDA, Lamk.; 0 . 8UFESCBNS (?), Tkunb. J O. OBTUSATA. 
DC.,' O NiTiUA, Tkunb. 

, Vera, i^iari, Uriya ; Champa baha, Santal ; Kanak-ehampa, Bomb. : 
Sunart, yer^-juvi, sun6ru, tammiaketta,'Vzu ; NaroU, mudah, Kan. ; 
Hsen^ay, BuRM. ; Kunf^k^champa^ SaN8« 

Keiertnc^.^Roxb., FI. Ind., Ed. C.B.C., 449 ; Brandts, For. PL, 60 ; Gam* 
ble, Mdn. Txmb., 65,- Data* & Gibs,, Bomb. FI. Suppl., j7 • Mason. 
^**rma & Its People, 764; Elliot, FI. Andhr., 170 ; Graham, Cat. FI. 
Bomb., 37 : Revd. A. Campbell, Kept. Econ. Prod., Chutia NagPur, No. 
8^9 ; Lts^a, U, PI. Bomb., 37 i Gametteers '.•^Mysore & Coorg, /,, k8 • 
Bombay, XV., 429 ; Ind. Forester, IX., 25$. * 

Habitat.^A shrub or small tree, found in Bengal, Assam, Burma, South 
India, and Ceylon, 

Medicine.—The root, which is long, twisted, and tuberous, is used by 
the bantals as an antidote in snake-bite; a decoction of the root is given 
in certain menstrual complaints, also for consumption and asthma (Revd 
A. Campbell), ^ 

Structure of the Wood.—Reddish-brown, moderately hard, and close- 
gramed ; weight sift per cubic foot {Gamble). 

O. Wallichii,>/a«fA./ FI. Br. Ind., I., 524. 

Vera,—yodoyoA, Buru. 

RrferencM,— For. FI. Burma. I., 205, and in yourn. Asiat Soc 

Beng.,XU.,pt.ii., 29s ! Gamble, ^lan. Timb., 66 . ^ 

f .. deciduous, glabrous tree found in Burma. It is very 

frequent in the^opical forests of Martaban and Tenasserim, less so alone 
^e eastern and southern slopes of the Pegu Yomah (Kurw /c) Thf 

Flo^ of British India, reduced to this species. 

the Wood.—Light-brown, hard, close grained, and brittle ■ 
weight 54ft per cubic foot (Gamble), uriuie, 

OchrftS, see Pigments, VoI. VI., Part I., and Iron Oxides, VoI. IV., 520. 

OCHROCARPUS, Thou.f Gen. Pi., /.^ 

Ochrocarpus longifolius, B^ntk. 
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i8 


15 V OjT. Guide to iheMus.j^Ec. Bot.. 

Habitet.—A large, deciduous tree, found in the forests of the Western 

Peninsula from ^nara to the Konkans. It is said to be met with also 
in some parts of Burma;. 

Gum The SEED, which is as large as an acorn, when cut exudes a 
viscid gummy fluid. 

Dye, The dried flower-buds, known in commerce as iamhra nag'^ 
kesar (red nagkesarf are used for dyeing silk. They are about the size 
of cloves and of a red colour {see Balfour^ Cyclop.^ under Calophyllum longi* 

P^ume. In some parts of India a perfume resembling that of violets 
IS said to be extracted from the dried plowbr-buds {Gaeetteer, Mysore 
fer Coorg)» 

Medicine. The dried flower-buds possess mild, stimulant, carmina¬ 
tive, and astringent properties, and are reported to be useful in some forms 
of dyspepsia and in haemorrhoids {Dymock), They are used in the form of 
an infusion prepared in the ordinary w^', the proportion of flowers to boil¬ 
ing water being one to eight {Moodeen Sheriff). 

Food.—“ The fruit is eaten by children who call it gori undi or sweet 
un<ii ** {Dymock'yt 

Structure of the Wood.—Hard, red, close, and even-grained; weight 
55tb per cubic foot {Lisboa). 

Domestic Uses.—The timber is used in Burma for planking and for 
fhe masts and yards of boats. 

Ochrocarpus siamensis, T, Anders.; FL Br. Ind., fiiyo. 

Syn.— Calysaccion siambnse. Mig,; Mammea siamensis, 7 *. Anders. 
Vcm.— Tharapi^ ta^lapi, Burm. 

Kure. For. FI. Burma, /., 04 • Gamble, Man. Timb., 2J, 
Habitat.—An evergreen tree; found in the forests on the dry hills of 
Pegu and Arrakan, and distributed also tp Siam. 

Domestic Uses.—The wood is said to be good for cabinet-making 

{McClelland), 

OCHROSIA, yiww. / Gen. PL, II,, *yoo, 

Ochrosia borbonica, Gmel.; FI. Br. Ind., 111 ., 638; Afocynacem. 

Syn — Ochrosia salubris, Bl. ; Cbrbbra parviflora. Wall. ; C. salu- 

TARis, Lour. 

References.— Kure, For. FI. Bu^mta, II., 172 ; Gamble, Man. Timb., 62 ; 
Ind. Forester, VI., 238 ; VII., 244. 

Habitat.—A small evergreen tree, found in the tidal forests of the 
Andaman Islands, and distributed also to similar localities in Ceylon, the 
Straits Settlements and Java. 

Gum.—Some species of this genus are said to yield gutta {Baron von 
Mueller), but no information can be obtained as to whether the Indian 
one does so or net. 

OCIMUM, Linn.; Gen. PL, II., iiyr» 

[ <$*^<9 {var, Ihyrsifiorum) ; Labiat.* 
Ocimum Basilicum, Linn.; FL Br. Ind., IV., 608; Wight, Ic., i. 
Common Sweet Basil; Sweet Basil; Common Basil. 

Syn.—O. piLOSUM, Willd. / O. album, Linn. Mant. ootof Foxb ; 0 . mini- 
' UMU, Bitrm. not of Linn. • O. Hispinou, Lamk.; O. menth.-efoliOi.., 

I Benth.i O. caryophyllatum, JRoxh.; PlectrantHUs Barrrlieri, 

SpTcng. 

o. 18 
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The Common Sweet Basil 


(W. R. Clark.) 


Various varieties of Ociraam BasiUcum have been described by Bentham^ 
but Sir J. D* Hooker, In the Flora of British India ,he cannotdis^ 
ting^uish these by any constant characters. ** The plants ” he ob^rves 
“ varies much in robustness and hairiness of its parts. Var. thyrsiflora 
is a luxuriant state; vat. difforme has abnormally deeply cut leaves* 
var. purpurascens is a purple-coloured state, imported from Persia* var 
g^labratum has very large fruiting calyces, sometimes one-fourth inch dia¬ 
meter, with a rather elongate upper lobe. " 

Veni. — Bibul, kali’tulsi, babui-tnlsi, sabaakt Hind.; BabuituUi khub 
kalam, debunsha, pashanabheddie^ Bbng.; Dhdla tulasi Uriya* 
Dimbu haha, mali buha, bharbari, Santal ; Furrunttnushi* nigand 
babri, tulsi, baburi, rehan, panr, niyaabo, Pb. ; Naabo, sabajhi, Sind ♦ 
Sabga, Mar.; Subjak^ subee, saleat, tirunitru, Dec.; Tirnutpaichie, 
flrunUru. Tam. ; Rudrajada, bhd-tulasit vipudu pachcha, vibudi-patri, 
Tbl ; Kam-kasturi, sajjebiya, Kan.; Tiru-nitru, poch-cka, Malay.* 
ta-'Vandatala, Sinq. ; Varvara, munjariki. Sans. ; Buklut-ul-eub, rihan 
Mhasfaram, hebah, badruj, asaba-ulfeteyat, Arab.; Firanj-mushk 
tureh-‘korasani, daban-shah, naabu, vngusfU'kuni-Buckan, Pers. * 

References. Roxb,, FlMnd., Ed. C.B.C., 464; Voi^t, Hort. Sub. Cal 
^} Stevtart, Pb. PI., 170; Mason, Burma & Its People^ sot, 700 * 
Mhot, FI. A^hr., 26, i6s, /p/; Pharm. Ind., 167j Ain^ie.Mat. /nS.' 

42J; O Shaugknessy, Beng. Disbens., 492; Mooieen Sheriff, Subt. 
Pharm. lud., 184; U. C, Dutt, Mat. Med, Hind., 220 , 323 : Dvmock 
Mat. Med. W. Ind., 2nd Ed., 6^ ; Fleming, Med. PI. and Drugs as in 
As. Res., Vol.XI., 174; S. Arjun, Bomb. Drugs, 102Murray *Pl & 
Drugs, Sind, 173 ! Year-Book Pharm., i8-j8, 2881 Med. Top.*Aimere, 
*A 9 ; Irvtne, Mat. Med. Pat., 49, 7 ^ ; Atkinson, Him.Dist., 708; Lisboa, 
o; Bomb., 224! Bxrdwood, Bomb. Pr., 64, 224; Butler, Top, & 
Siatts.,Oudh & Sultdnpore, 44 ; Mtchison, Afgh. Del. Com.,9S: Bal- 
Cvehp., II., 5; 5 ^mt 7 A, Die., 399 ; Treasury of Bot., Sot • Home 
Dept. Cor., 224; Caeefteers : —Mysore & Coorg,!., 64- N P I 
83 i IV.,lxxvi.; Ind. Forester, XII., App. 19. ' 4, ot. W t., J., 

Habitat.^An erect, herbaceous, glabrous or pubescent annual, indiee- 
nous in Persia and Sind; growing throughout India. It is cultivated 
throughout Tropical India from the Panj^b to Burma, and is said to be 

indigenous on the low hills in fhePanjfib 's saia to be 

Fibre.— Encyclopoedia mentions that it is cultivated to a small 

the Hughli district, on account of the 
strong fibre that it yields, which is employed for rope-making. fThis must 
DC a mistake*— Ed.\ 

Oil. —It is included in a list of vegetable fixed oils in .y^o***’ 
c/oWm The Natives of India, in their perfumery, distil ottos from some 
of the different speaes of Oamum, but exact information on this subiei^t 
IS not available «On distillation the plant yields a yellowish grle^vila 
tile oillighter than water, which, on being kept, solidifies into a^crvstalline 

camphor (Gmelin’s Handbook, XlT., 

JMlcine.—“The WHOLE plant has an aromatic odour, which k im 
proved by drying Its taste ,s aromatic and somewhat cooling and saline ” 
(Pharmacog. Ind.). The SEEDS, which are much used medicTnallv ^ 
parts of India, are small, black, oblong (one-sixteenth inrb r ??? 

arched on one side and flattened on tie other blunt 

no odour, but an oily, slightly pungent taste WL. PO'ctcd They have 

become coated with^a semi-lLnsSt mTcilagr 

as Msefu I for dysentery and diarrhoea, especially in chillren for the 
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The Common Sweet Beail 


aft^r ^ ^old infusion of the seeds is said to relieve the 

after-pains of parturition (Fleming, Aeiai.Rei.,XL, lU; Baden Powell). 

Medica of Patna remarks that the seeds in doses 

LEAVES an aphrodisiac. The expressed juice of the 

nnH fii K a celebrated nostrum for the cure of ring-worm, 

the nain leaves are appHed to parts stung by scorpions to lessen 

of powdered dried leaves are said to be an Itfectual means 

niaggots {Dr. Newton). The plant is also credited with 

d aphoret.c properties. “ The juice of the leaves mixed with ginger and 

Taa ^ pepper IS given in the cold stage of intermittent fever (Taylor, 
Topography of Dacca). ' ^ 

OpiNmNS, § ** a well-known mixture of four 

seeds employed medicinally by all Native druggists in the Panjdb^usually 

^ of Ocimum pUosnm, Plantago sp., SalVia »p., and 

added to according to the taste or idea of the drug- 

gs {Surgeonffajor y. E. T. Aitchison,Simla'>i. “ The seeds are useful in 

diarrhoea and dysentery, given in doses of i to 2 drachms to adults, and 

4 to 5 grams to infants administered in syrim ” (Lai Mahomed, ist Class 

Hospital Assistant, Hoshangabad, C. P.) “ The seeds washed and pounded 

are used in poultices for unhealthy sores and sinuses. They are also given 
internaliv with ch^rK^kf :•% _i__y__ j • * Iz _i 


... I teaSpOOnf — ...1U.7VU m a i.uiiiLrid \Ji WAici 11 / wiiiwii 

a little sugar is added, and the whole drunk d^ily as a demulcent in cases 
ot genitourinary diseases** (Honorary Surgeon A. E. Morris, Tranque- 
L are made into a sherbet and administered in fevers; 

diuretic properties *’ (Surgeon-Major A. S. G. Jayahar, Muskat). 

I he ^uice IS dropped into the ears for the cure of earache and dulness 
ot hearing. Roots are used for the bowel complaints of children*’ (Sur~ 
geon-Major D. R. Thomson, M.D., C.I.E., Madras). 

Food, ^hc PLANT has a strong aromatic flavour like that of cloves and 
is often used for culinary purposes as a seasoning. The seeds are some¬ 
times steeped in water and eaten. They are said to be cooling and very 
nourishing. In Kanawar they are sometimes eatftn mixed in ordinary 

Dl.). They are largely employed,. especially by the 
Muhammadans of Eastern Bengal, infused in water, to forma refreshing 
and cooling drink. 



MEDICINE. 

Leaves. 

27 


Ocimum canum, Sims. ; Fl. Br. Ind., IV, 6oy. 

— O. americaNUM, Linn. ; O. album, Roxb. (not of Linn.). 

Vem, — Bharbhari, Sant. ; Kukka tulasi, Tel. ; Hin-talla, Sing. 

Ref«encea.~^<,;rd., Fl. Ind, Ed. C.B.C., DaU. Gibs., Bomb. Fl., 
^; Grah., Cat. Bomb. PI., 747/ Sir W, Elliot, Fl. Andhr., /oj; Rev. 
A. Campbell^ Rept, Bcon. Pl.^ Ckutia Nagpur^ No. 7 ^ 6 : GaMetteers 
Bomb<^. V., 28; XV., 441; N.-IV. P. (Him. Dists.), iX., 3 i 5 / Mysore 6 f 

. Coorg, /., 64. 

Habitat.—An erect, pubescent, herbaceous plant found on the plains 
and lower hills of India, from Assam, Bengal, Behar, and Central India 
to the South Deccan and Ceylon. It is usually abundant in a wild or 
semi-wild state about Native gardens. Oalzell A Qibson mention that 
Africa is supposed to be its native country. 

Medicine.—The Rev, A. Campbell, in his Econ, Prod, of C^^uttn Ndefur, 
says of this plant :—“ During fever, when the extremities are cold, the 
leaves, made into a paste, are applied to the Anger and toe nails. The 
same preparation is used as a cure for parasitical diseases of the skin.’* 

o. 27 
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The Shrubby BaaU. (W. R. Clark.) 


Ocimum ^ratissimum, Linn.; FI. Br. Ind., IV., .608* 

The Shrubby Basil. 

Syn. — O. ciTRONATUM, Ham ; O. robustum, Heyne. 

Vem, — Ram-tulsi, Hind.; Ram-tulsi,ram^tulshi,hR}iG.i Banjere, Pb.; 
Ramatulasa, tulsi, rdn-tulsi. Bomb.; Ranatulasu, Mar.; Avachibd- 
vachit Guz.; Elumich‘Cham-tola$hi, Tam.; Ram-tuln, Dec.; Nimma 
tuldsi, rdma tuldsi, Tel. ; Kdttu-futtuvd, Malay. ; Furanjmishk, 
Arab.; Palangmishk, Pers. 

References.— fl. Ind., Ed. C.B C., 464; DaU, & Gibs., Bomb. FI., 
203 ; Elliot, Fl. Andhr., /J5, i 63 ; Grah., Cat. Bomb. PI., 14; ; Rheedo, 
Hort, Mal ,X., t, 86; Dymock, Mat. Med. W. Jnd., 2nd Ed., 607 ; 
S. Arjun, Bomb. Drugs, t02Lisboa, U. PI. Bomb., 224. 

Habitat.—A larger plant than either of the preceding and more 
shrubby in character, cultivated in India in gardens throughout Bengal, 
Chittagong, East Nep 41 , and the Deccan Peninsula, and extending into 
Ceylon. In Western India it is said to be a common wild plant; but it is 
very doubtful if it is really indigenous. 

Medicine.—The leaves diffuse a stronger fragrance than do those of 
any other member of the genus. Their juice is used as a remedy for 
gonorrhoea. In Mauritius baths and fumigations prepared with them are 
employed in the treatment of rheumatism and paralysis {Pharm. Ind.). 
S. Arjun, in his Catalogue of Z>rMg5, states that the seeds of this 

plant are not used medicinally, but are sometimes eaten as a nutritive 
substance, and that a decoction of the leaves is of value in cases of seminal 
weakness. 

Special Opinion, —§“ Used in mercurial rheumatism and mercurial 
salivation. The seeds are given in headaches and neuralgia” (Surgeon- 
Major D. R. Thomson, M.D., C.IJE., Madras). 


O. sanctum, Linn. ; FL Br. Ind., IV., 609. 

The Sacred Basil, 

S^.—O. honachorum, Linn.,Mant. ! O. tenuiflorum, Linn.,Sfi. PI. 
0 .iNODORuu,Burm.{not o/Kflen.). rt. 

Two forms of this plant, which, however, scarcely deserve to be coh 

sidered as varieties, are met with in cultivation. They are distinguished 

by Sanskrit writers, or account of some difference in the colour of theii 

DuH)* l«nown as the white and the other the black {U. C 

Mtrn.^Kala-tulsi, tulH, barandd, varandd. Hind.; Kala-tulsi. ku^nl 
tulst^ R**^tulsi, tulsi, Pb. ; Tulao, tulasa. Bomb. ; Tulasa 

Dec.; Tulnsi, tutaski 
Tel.; Tulashugidd 

^N., Nulla txrtua, krt^na-tulsx, nallu txrtta, Malay.; Lttn, Bu^ 

^t.p. & Sind PL, M<^on, Burma & /t/Pe%lV, 4j8 7^ 
Tones, Treat., PL Ind., V., 130; Rumph., Herb^AmhTv f 02 f 

tf* ^7 i Btrdwood, Bomb. Pr., 64,22^ • W W 

/T, i8i App. VI.; Kew Off. Guide to theM^! o/Ec.' Bot 
t H' ^fr » i Gazetteers i—Mysore & Coorg / cA 6a • hf 
!■, I> 3 i II., S06; IV., Ixxvi.; Settlement Report, Chanda DiU.,Afp: VI. 
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The Sacred or H0I7 Basil. 


herbacMus plant, found throughout 
A^l fnd Arabia® *" Western' 

used*h5^f*‘7^!j® •’^ve expectorant properties, and their juice is 

aUrfU^annr S bronchitis. This prepiration 

An infn^^n f “"d “ther cutaneous diseases. 

of rV.;Mr»r a ® stomachic in the gastric disorders 

of children, and in hepatic affections. The dried leaves are powdered and 

employ^ as a snuff in ozaena. They are also “an effectual means 

Hon f maggots (Dr. J Neu,ton). The root is given in decoc¬ 

tion as a diaphoreuc in malarial fevers. The seeds are mucilaginous and 
demulcent, and are given in disorders of the genito-urinary system 

Spbcial Opinions-§ « Juice of the leaves combined with ginger 

Surgeon S. M, Shircore, Moorshid^ 
abad). The juice of the leaves poured into the ear, first-rate remedy for 

^rache (V. Ummegudten, Mettapolian, Madras). ** The infusion of the 
l^ves IS extensively used as a carminative and laxative for children *' 

^ 33 *'^ M, N.1.1 Mangalore). Its flowers are used 

with honey, ginger, and onion juice in cough as an expectorant {Assistant 
Surgeon N. N. Bhuttacharji, Tirhoot State Railway, Somastipore). “ The 
]uice of the fresh leaves sweetened with honey is given with benefit to 
children suffering from bronchitis ** {Assistant Surgeon R. C. dupta, Banki* 
pore,. The juxe of the leaves and flower-tops and the slender roots are 
used as an antidote in snake poisoning. The juice of the leaves is car¬ 
minative, refrigerant, and febrifuge ; also cholagogue and laxative. It is 
used as an expectorant in the bronchitis of children, externally it is used 

Surgeon J. H. Thornton, B.A , M.B., Monghyr), 
The juice is given internally in cases of febricula and catarrh of the nose 
and lungs’ {Native Surgeon T. R. Moodelltar, Chingleput, Madras). 

« Leaves are said to possess diaphoretic properties ” (y. Parker, M.D., 
Deputy Sanitary Commissioner, Poona). 

Pood Occasionally grown as a pot-heeb by Europeans, for which pur¬ 
pose it is very usefur(i 4 ^Ai«w«\ 

Domestic & Sacred.—The isjhe most sacred plant in the Hindu 
religion; it is consequently found in or near almost every Hindu house 
throughout India. Hindu poets say that it protects from misfortune and 
sanctifies and guides to heaven all who cultivate iU The Brahmins hold it 
sacred to the gods Krishna and Vishnu. The story goes that this plant is 
the transformed nymph Tulasi, beloved of Krishna, and for this reason near 
every Hindu house it is cultivated in pots or on brick or earthen pillars with 
hollows at the top in which earth is deposited; it is daily watered and 
worshipped by all the members of the family. Under favourable circum¬ 
stances, it grows to a considerable size, and furnishes a woody stem large 
enough to make beads from for the rosaries used by Hindus on which 
they count the number of recitations of their deity’s name. 

In the Vrai Kaumudi, one of the sacred hooks of the Hindus, a cere¬ 
mony, called the tulashi laksha vrat, is ordered to be performed, when a 
vow is made, which consists in offering a lac of the leaves one by one to 
Krishna, the performer fasting till the ceremony is complete {Lisboa). 
Nnyavad, another ceremonial sacrifice among the Hindus, consists in 
taking a brass dish containing some cooked food, and placing it before 
the god in a square previously marked out on the ground with the fingers 
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dipped in water. The worshipper then squats on a low stool, and faking 
two l^ves of the tulsi ’m his right hand, he closes his eyes with his left, 
dips the leaves in water, and throws one upon the food, and the other, 

after five peculiar motions of the hand, on the god (Lisboa). The leaves 

are^so used in the funeral ceremonies of the Hindus (O’Shau^hnessy). 

The leaves of the variety Tillosum, Balfour says, are employed in 
Courts of Justice in India. ** Hindus are sworn by them. They are placed 
in the palm of the hand by a Brahman, whq repeats the prescribed oath, 
and at the termination they are masticated and swallowed.*’ 

O^tea l^Ceolata, see Phoebe laaceolata, Nees j LAURiNE^e ; Voh 


ODINA, ifoAri.,- Gen. PI., I., 433. 

^ r A^acardiacea 

Odma Wodier, Roxb.,- Fl. Br. Ind., II., zg; Wight, Ic., t. 60. 

vern. ytngan, ktamil, katmil, kimul, kamldi, kashmala^ginyan.jhin^an 

il Kol; Doka^ S'Ntal.j Mooi, in 

' aIw * ^^^SPyoing, Magh.; Bara^ dahdabbi, kalloray 
Nepal; Kekeda, Kurku; Katkra^ gumpri. gharri^ Gond: Jhin/ran 

kambal, batrin, kimU^kemball 

»««««, rnoi/sindti, ’^arshembat 

^ \AVL.iGumpini3 gumpna, dum 

bai !!nh£!i shimli.KAH.i Nahi, hnan- 

bat, nabhat, nabhay, hnabd, Burm.; Jingini, Sans. 

C.B.C., Z 36 ; Voigt, Hort.Sub. Cal. 
Kura, For. Fl. Burm., I., ^21 • GambU 
^ Stowart,Pb.Pl.,^* 

^ y Mason, Burma and Its People, S40 77^- 

Pl.Andhr., 4$, 6s/ Pharm. Ind.,60; Ainslie, Mat. Ind* ^486*' 
O Shaughnessy, Beng. Dispens,, 22; U. C. Dutt, Mat. Med Hind* 
Ifymock, Mai. Med. W. Ind., 2nd Ed., 202 • S. Ariun Bnmh 
2oy; Baden Powell, pi. Prod., $96, jp7 • Atkinson Him 

1 '-3 fei 

fI"/? /}■ 

A Panjab i^Rawalpindi, 75; Hosltidrdurti- 

?^- Nif^Ir* ^t-f***r* ^ 9 ! Settle ReptV., SeoJe*, W; BZ^lrI 

^Wtat.--A large, deciduous tree, 40 to 50 feet in heii?ht mot urJfk 

P^'-ts °f India from the Indus eastwardl It ascends 

in theSu^Himdlayan tract to an altitude of 4,000 feet • is found also in 

mZ?^la“dtZd‘^:t?/n;^ ^ 

... From wounds and cracks in the bark of this tree at son.» 

o. 39 


ODINA 

Wodien 

DOMBSne & 
SACRED. 


38 


GUM. 

39 





446 


Dictionary of the Economic 



OILS, FATS, &c. 


The Oils sod Fats of India* 


GUM. 


DYE & TAN. 

40 


FIBRE. 

Bark. 

41 

MEDICINE. 

Bark. 

42 


Gum. 

43 

Leaves. 
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Juice. 

45 


FODDER. 

Leaves. 
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Shoots. 
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TIMBER. 
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Wood. 
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not gelatinous (Dymock), It is much used along with the gum of Ano-' 
geissus latifoha in cahco-pnnting, and in Nepd! as a paper-size^In Kum4on 
Captain Campb^l states that it is used mixed with lime in white-wash. 

employed as the basis of an inferior var- 
use It to stiffen their Brahminical strings. 

Dye & Tan .—1 he bark of the tree furnishes a small amount of 
brownish-red colouring matter, which produces on tasar-silk a golden or 
pale brown tint similar to that obtained from lodh bark (Symplocos race- 
mosa) {IVardU). It is also used in tanning. 

Fibre.—The bark yields a good although coarse cordage fibre. 

M^cme —The bark is very astringent, and, although not officinal, is 
described in the Pharmacopoeia of India. A decoction is said to be useful 
as a local application in cut^ineous eruptions and obstinate ulceration, and 
to form an excellent astringent gargle. Ainslie, who gives a similar account 
of its properties, remarks The bark powdered in combination with war- 
£^osa oil is considered by the Vytians a valuable application for old and ob¬ 
stinate ulcers. ^ The OUM^ beaten up with cocoanut milk^ is applied to 
sprains and bruises, and the leaves boiled in oil are used for a similar 
purpose. It is given internally in asthma, and as a cordial to women. 
Externally it forms the basis of many of the plasters employed for rheu- 
matism. In Tayloris Topography of Dacca mention is made of a medi¬ 
cinal use of this tree not referred to elsewhere. He says that the juicb of 
the green branches, in a dose of four ounces mixed with two ounces of 
^marinds, is given as an emetic in cases of coma or insensibility produced 
by opium or other narcotics. 

Fodder.—The leaves and youngjSHOOTS afford fodder for cattle. In 
some places (Madras, Oudh, &c.) it is pollarded to supply fodder for 
elephants {Gamble). 

Structure of the Wood,—The sapwood is large in amount and very 
subject to worms, the heartwood when freshly cut is light red, but becomes 
reddish brown on exposure. It is moderately hard, close-grained, seasons 
well, and does not warp, but is not very durable {Gamble), It is, however, 
not liable to be attacked by white ants {Gazetteer^ Mysore €sf Coorg), 
Average weight about 58 ft the cubic foot. 

Domestic Uses.—The wood is used for a variety of purposes. Spear 
shafts, scabbards, wheel spokes, cattle yokes, oil presses, and rice pounders 
are made of it. It was tried for sleepers on the Madras and on the Oudh 
& Rohilkhand Railways, but did not. succeed. Kurz recommends it as 
suitable for cabinet making ; but no trial of the wood for that purpose has 
apparently as yet been made. 

{George Watt.) 

OILS, FATS, & OIL-SEEDS. 

References.— Agri.-Horti. Soc., fnd.. General {India): — Joutn.t !!•* Pro., 

464* 46s* 539 p S^o, In., Pro., 47, tiU tS3, 184, Sel., 2^ ; IV., Set., 21 f- 
2td ; V., Sel., Sr ; Pro., 2^; VI., 219-222, Pro., 69, 114, I 37 , * 4 ^ i 
VIII., 220-223, Pro., 24 ; IX., 4 I-Sh 360-370 Pro., 140, IS 9 i {Countries 
other than India) z^journ., iV., ii 3 ,Sel., JSi, 1 S 3 , Pro. 8; VIII., 
164-167 ; IX., Pro,, 6 ; XI., sSt ; New Series, Vll,, Pro., $2 ; Bengal 
Trans., IV., 102, /32 ; V.,64; VI., 239 ; VN-, 4 S, 60, 61, 7S, 824 

VIII., te>s-i 68 , t82-i8s J Journ., I., 102,394-199 ; II., Sel., 503, 5 ^ 9 - 
S4t ; III., Pro., 47 ; IV., Set'., 210-21$ Pro., $ 3 , 71 ; V., Pro., 27; 

VI., 241, Pro., 3 ; VII., 18, 19^ 40, 41 ; VIII., Pro., 8, 120 ; IX., 404 f 
X’, 2, 7, 17 , 20, 223, 224, 3 si ; XII.^ 109, 333-346.Pro., 27 ; Series, 

II., 231, 232 ; V., Pro., 55, $6 ; Madras. Trans., VII., 86, tot; Bom¬ 
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»9S,3n; NevSerieSt IV.^ Pro., 32; Panjdb .—Trans., VIJJ., i6S‘J68» 


6i ; New Series, V., Pro., $7, SS; Central India i —Trans. VIII t83 
i8s, 187, lor ; Journ., 111 ., Sel^ 249 ; Burma .—Trans., VI., 127/128 ’• 
VII„ Pro., 188; VJII., 84$ ; Journs., IV., Sri., 14, iS;Pro ,0; Ix: 

5 ^* S 8 ,S 9 ; X4 Pro., 5/ ; XI., 44S-447 ; New Series, V., Pro, 

{i87S), 38 , 39 ! Assam :^Trans., VIII., t66, 168 ; Journs.tIV 120 • 
VIII.. Pro.Z7; IX:247; X.. 22s. 22, 34!>.-Sei:.i 6.7 M^Lre:- 

ly.. Pro., 27 ; V., Pro. /6 ; Hawkes, Report uPon 
the Otis of Southern India ; Cooke, Oils and Oil-seeds: Balfour III 
g~i8; Sponp Encyclop., II., 1360-1484. ^ * '* 

The Oils and Fats of India may be classified according to many 
systems as, for example. Chemical, Physical, Industrial, &c., Ac. Thus 
some oils are said to be fixed, others essential: some are *edible, others 
medicinal; and still others suited to various arts and industries according 
as lhey are drying or non-drying oils. Fats, tallows, and waxes, are ch^ 
mically of the same nature as the substances popularly designated oils 
In the present article it is intended to deal mainly with the fatty oils 
(except those exclusively of medicinal interest) and to assign the essential 
oils a place with perfumes; that is to say, to deal with the oils and fats 
that are of interest in the arts and industries, or to the people of India 

It may be said that these belong to two great sections—I. Fatty Oils • 
II. Mineral Oils. ^ 

I.—THE PRINCIPAL FATS & FATTY OILS OF INDIA. 

Very little can be learned for certain as to the extent Indian Fats and 
Oils are employed by the Indian soap and candle makers. Writers on 
Indian economic subjects make mention of a limited number of vegetable oils 
m connection with these industries, but they do not definitely say whether 
they are actually used or are only suitable for those purposes. The follow¬ 
ing out of a possible list of some 300 oil-yielding plants, &c., may be men¬ 
tioned as the more important 


1. Aleurites moluccana. 

2. Auacardium occidentale. 

3. Anamirta Cocculus. 

42 Arachis bypogoea. 

5. Bassia butyracea. 

6 . B. latifolia. 

7. B, longifolia. 

8. Brassica campestris, 

9. B. juncea. 

10. Buchanania latifolia. 

XI. Butter or Ghf. 

Callophyllum inophyllum. 
13* Camellia theifera. 

14* Ca n a r inm commune. 

15. Cannabis satiya. 
x6. Carapa molnccensis. 

17. Car th a mns tinctorins. 
x8. Cleome viscosa. 

19* Celaatrus paniculatus. 

20. Cochlospermum Gossypiun 

21. Cocos nucifera. 

22. Croton Tiglinm. 

23. Dalbergia 


24. Dipterocarpus tuberculatus. 

25. D. turbinatus. 

26. Eriodendron anfractuosum. 

27. Enica sativa. 

28. Euphorbia dracunculoides. 

29. Fish Oil. 

30. Garcinia indica. 

3X. G. Morelia. 

32. Gossypium. various species, &c 

33. Guizotia abyssynica. 

34. Gynocardia odorata. 

35. Helianthus annuus. 

36. Jatropha Curcas. 

37* Juglans regia. 

38. Linum usitatissimum. 

39. Melaleuca Leucadendron. 

40. Melia Azadirachta. 

41. Mesua ferrea. 

42. Moringa pterygosperma. 

43. Murtaya Koenigii. 

44 * Olea cuspidata. 

45 * Papaycr somnifenim. 

46. Pongamia glabra. 
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47. Pninus Amygfdalus. 

48. Rhus semialata. 

49. R. succedanea. 

50. R. Wallichii. 

51. Ricinus communis. 
53. Salvadora oleoides. 

53. Sapindus Mukorossi. 

54. S. trifoHatus. 


55. Sapium sebifera. 

56. Sesamum indicnm. 

57. Sterculia fcetida. 

58. Tamarindus indica. 

59. Tectona grandis. 

60. Terminalia Catappa. 

61. Tetranthera monopetaJa. 
6a. Vateria indica. 


To what extent any one of the above have become important oils in 
soap- and candle- making cannot at present be definitely ascertained. They 
may collectively, however, be designated the Indian vegetable fatty oils, 
most of which, at normal temperatures, show a tendency to become solid. 
1 his IS certainly one point in their favour, but many of them are ** non-dry¬ 
ing oils, and hence doubtless contain for candle-making an injurious 
amount of oleic acid. 


It may be said that oils are primarily classified into—I., Fixed, and 
I 1 m Volatile. Each of these may be referred to ist. Animal, Vege¬ 
table, and Mineral. Popularly (and in nearly every language in the 

world) fats are treated as different from oils. It, however, serves no good 
purpose to keep up this distinction, except to indicate the particular fatty 
oils which at ordinary temperatures remain in a solid or semi-solid condi¬ 
tion. The volatile and the mineral oils agree with each other in consisting 
of carbon and hydrogen or in having, in addition, smaller proportions of 
oxygen, nitrogen, and sulphur than occur in the fatty oils. They cannot, 
therefore, in any respect be spoken of as fatty oils. 

ist — Indian Animal Fats and Oils. 

Very little more can be said regarding these than will be found under 
Honey and Bees*-wax {Vol. IV., 263’27i), and Tallow, the last mentioned 
substance will be found described in Vo). VI. Pt. II. It is probable that a 
larger amount of fish oil might be manufactured, along the entire coast, 
than appears to be the case (Fo/. ///., 368). Materials that might be uti¬ 
lised for this purpose are eitherjallowed to rot on the beach or are used at most 
only as manures. The oil from the Indian porpoise (Platanista in^,Blyth) 
is highly extolled for luminous purposes. The Indian whale (Baloeoopteius 
incUca, Blyth) is regularly caught by the fishermen of the west coast, but de¬ 
finite information as to the nature of the oil obtained from that animal can-' 
not be learned. Crocodile oil (Crocodilns palnstris, L€ss.> Vol. II., 59 ^) 
enjoys the reputation of affording a larger amount of solidifiable fat than 
either neat’s-foot or any fish oil. Of the Tatter the following are the fish 
specially mentioned as being employed in the manufacture of oil: Labeo 
rohita (the rohu or rut), Pristis cuspidatus (the saw-fish), Rhynchobatns 
djeddensis (the ulavi), Barbus chola (the bitter carp), and Clupea longiceps, 
which yields the Malabar oil-sardine. For these and many other oil-yield¬ 
ing fish see the article Fish, Vol. III., 363-397. 

2nS — The Indian Vegetable Waxes, Fats, and Oils. 


These may be classified as follows— 

(A) Waxes. 

(B) Solid or Semi-solid Fats. 

(C) Liquid Oils— 

{a) Drying. 

{b) Non-drying or greasy. 

(A) Vegetable Waxes.—There are several vegetable waxes known 
to European commerce, but only a very few of these arc found in India. 
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The Japan wax tree is Rhus succedanea, a small tree which is common in the 
Temperate Hinialaya. Another form of japan wax is said to be produced 
through the action of an insect on one or two species of Ligustrum (several 
members of that genus also occur on the Himalaya). The white wax of 
China is the result of the parasitic action of Coccus Pe-la on Fraxinus or 
on Ligustninu The Fig-tree wax of Java and Sumatra ^largely used in 
candle-making) is obtained from Ficus umbellata. Perhaps the best vege. 
table waxes are, however, Mjrica wax (M. cerifera.the candle berry mvrtle) 
and Palm wax (Ceroacylon andicola). As a curiosity it may be added that 

the flush on the white gourd of India (Benincasa cerifera) is a form of 
vegetable wax. 

It will be observed that one at least of the vegetable wax plants (Rhus 
succedanea) occurs in India, but although that plant is reported to yield 
the substance as freely in this country as in Japan, it is apparently never 
collected. The Natives of most of the hilly tracts of India, where the tree 
abounds, appear to be either ignorant of the useful product which the 
berries afford, or are unacquainted with the method of collecting and utilis¬ 
ing It which is pursued in Japan. It is thus probable that with a little en- 
couragement and education they might be induced to plant the tree around 
their homesteads, and in this way, India might soon come to take a dis* 
tinct place in meeting the demand for vegetable wax. Of the other plants 
alluded to in the preceding remarks some might easily enough be intro¬ 
duced into India, such, for example, as the Java wax-yielding fig. The 

white wax of China, like the white wax of India, is in reality an animal 
product closely allied to Lac. 

(B.) Vegetable Fats.—The list of 62 oils given above is practically 
an enumeration of the oils which should appear in this place. It may be 
of some value to add, however, that the following are those which would 
seem to offer the greatest inducement for practical experiments being made 
to test their utility for the candle trade: — 

I. Aleurites {the Candle Nut), The oil from inis fruit is generallv 
known in India as kekunn. 

5i 6, and 7. The species of Bassta (the Indian butter trees). The solid 
oil of Bassia latifolia was viewed at the late Colonial & Indian Exhibition 
as one of the most hopeful of Indian oils for the candle-maker. 

14.. Canarium. This is said to be very similar to cocoa-nut oil in its 
properties. 

16. Carapa. A very solid oil even in India, which melts only at high 
temperatures. ^ ® 

21. Cocos nucifeiu. The cocoa-nut. It is believed this oil is largely 
used by the European soap- and candle- makers. ^ 

30 and 31. Garcinia. Several species of trees, common on the mountain 
ranges of the west coast, yield kokam butter, 

48, 49, and 50. Rhos. As already urged, at least one species of the 
Japan wax tree occurs in India, and apparently trade might easily enough 
be 0]^ned out in its wax. The Natives of Nepil actually do extract that 
substance from R. semialata, but there does not seem to be any export 
trade in the article from that State, and information is wanting as to the 
purpose for which it is prepared. ‘ 

tallow tree of China. This is said to be largely u«rd 

China, and it is believed the oil is even exporlcd 

tohurope for that purpose. India could supply a very large amount, if 
a demand were to arise for it. * ^ amoun^ ii 

Asiatic Researches, Vol. x.r., 1825, there occur-^ a short 

ed^fnr merits of the fat from Vateria indica is highly commend¬ 

ed tor the purpose of candle-making. 

29 
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^ conveniently referred to two useful 
their Iiauid chf^r?£-t«^k^^' or greasy oils. The latter owe 

acid As thi<s ciihm/'f ^ ^ proportion of oleic 

Chemistv of the paragraph on the’ 

(a) DRYING OILS. 

Linum usitatissimum. 

Juglans regia. 

Cannabis sativa. 

Papaver somnifenim. 

Cpcurbita Pepo. 

Helianthus annuus. 

Nicotiana Tabacum. 

Euphorbia dracunculoides. 

Ricinus co 


arboreum, 


(ft) NON-DRYING OILS. 

I 

Brassica campestris & juncea 
Sesamum indicom. 

Arachis hypogoea. 

Cocos nucifera. 

Canarium commune. 

Vateria indica. 

Sterculia foetida. 

Camellia theifera. 

Pongamia glabra. 

Croton Tigliuffl. 


-unis. 

Gossypium herbaceum, 
neglectum & barbadense^ &c, 

the scientific names of the plants which afford the 
J^r oil anH arranged in the or/er of importance. Cas- 

Hrvlni 0^1 have been placed at the bottom of the list of 

GlVtn? Oil^. h^rAlICA C/\mA J_ .« • • • 


II.—INDIAN MINERAL OILS. 

The Mineral Oils of India have, in recent years, been rapidly risine to 

^ " '" ‘he hstof economic products of this country. 

hinds, exists m various parts of the country, 
raZ ‘he Sherdni hills, to the thick, or in some 

certain parts of Baluchistan and Assam. 

^ 1 "’"‘e'-'al for illuminating purpo^s may be ob¬ 

tained, as well as solid paraffines for candle-making, antf other solfd hydro- 

CHEMISTRY OF TALLOW AND FATTY OILS, 

Popularly, it might be said that all oils or fats (met with in commerce) 
consist of mixtures of certain definite oils known to the chemist, ^ch of 
these when isolated has properties peculiar to itself. Such an oil may be 
unsuited for certain industrial purposes, but it admits of being acted on by 
re-apnts, or of being changed by chemical and physical agencies, and may 
be thus so altered as to be made highly serviceable for purposes for which 
It was previously unsuited. It has, in fact, been shown that theoretically 
so-called oils are, chemically speaking, salts of a base with a fatty acid. 
Tallow, according to this explanation, is a mixture of the salts of glyce¬ 
rine, with the fatty acids—stearic, palmic, and oleic. Of these stearic and 
oleic may be accepted as representing the two great groups of fatty acids 
known as the Adipic and the Acrylic. Of the former Stearic is one of the 

1—1—* —I-i__ 

w 

OhevreuI was thus a^le to show that with most of these fatty acids, 
glycerine formed one, two or three salts, and that tallow was chemically a 
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mixture of iri-stearine tri-palmine, with tri-oleine. The last is the less 
id constituent already alluded to. The presence of a certain proportion 
ot oleic acid in an oil givra origin to the well-known character of its beine 

!fi^* solid feature disqualifies it (in its unaltered state at 
) or the candle trade, and we have here an easy way of determining 

mtended for that industry, vd, freedom from 

"atui-a'ly and simply to the student of 
odern chemistry, that the astonishment seems justified that the candle- 

years ago did not at least see that it would be desirable to 
fpfr . 1 , 1 constituent of tallow from the mass. Doubtless the 

® deterred them from so doing. It may almost be 

the <• IS pre-eminently that in the world’s history when 

orXt^’ f d'scarded, and the expression “ by- 

hv anTtti ° M “n® industry is uti 

he^cr u Chevreul’s discoveries of the nature of fatty oils 

being made known, two questions arose : ^ 

candle-maker?**^ constituents of tallow is the most serviceable for the 

ThM* presence of glycerine advantageous or otherwise ? 
vah.P answered in favour of stearine, palmine being next in 

fkr suoerior ’I Pnre stearic acid Luld be 

t^rp-n;a^in‘^g,tdtr^ ^r^drl^^g^S^ 

PURIFICATION OF OILS. 

this^ubiecMnt°he?fiI?^ afTorded to deal with 

fiT Its great importance deserves; we can but 

summarise the principal methods. It may be accomplished- 

cerine ^ powerful base than frly- 

with the ^W hasp" »=i<'®^ves the gly^rine and forms a S,L 

Tc p h Common soap is a compound of a fatty acid with soda 

The afka'ltnrbas?P f’^ving'potash. Both’^ the solps and 

butft m X hf ® “I?* ^"’ation are soluble in the above cases 

milk o^f nmp s‘i>' employed by the refiner of tallow was 

rf tallow Th» 1-'’® P^POction of about 14 per cent, of lime to the weight 

fatty acids liberXd is afterwards decomposed, andfhe 

a gypsum befng formed "an^'^a =®'Phn^ 

acids ®S^tained B^y a Turther iL^The oIpV P^''"i‘ic. and oleic 

mixture of stearic and palmitic acids^ashed and "pfepar:iXo**Xh; “candle! 

posfte p7JesVt^’:,\f "" ®P- 

has^^l teVXa7t\h7r&‘’ra - ^tm^o^TpIlere'^oTsS 

A 
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I ^ glycerine. If heated, however, above 

pomt they are resolved to lower compounds, and 
temperatures, they are reduced to their ultimate elements- 
c rbon, oxypn, and hydrogen. The dissociation by heat has, therefore, 
to be carefully regulated, and the danger of this process lies in the risk of 
explosion from the high pressure exerted in the boilers or heatirg cham- 
ners. If the boiling with lime or with sulphuric acid be combined with a 
high pressure, the quantity of the alkali or of the acid used may be 
greatly diminished and thus in a measure the principles of the first and 
third or the second and third processes may be combined. 

But whichever principle the manufacturer may choose to adopt, the 
glycerine is now entirely removed from the fat or oil employed in candle¬ 
making. The result of this has been that the modern candles are far less 
greasy and much more luminous. They have come to approach the more 
expensive wax and spermaceti candles which owe their superiority over the 
old-fashioned tallow candles to the fact that the ingredients of which they 
are made do not contain glycerine. One immensely important result of 
the modem chemical manufacture of candles is that it is now possible to 
produce the solid fatty matters necessary from a vastly larger number of 
crude materials than formerly. This has had the effect of cheapening 
candles, and thus the modern advances may be said to have prov^ that 
even tallow has its rivals as a candle material, both in point of quality and 
cheapness. Were the purest tallow only to be used, the third process of 
separating glycerine, namely, dissociation at a temperature of 570® with 
superheated steam at 600® at the same time injected into the boiling tal¬ 
low would, in all probability, be mainly used. The employment of sulphu¬ 
ric acid allows of vegetable as well as of animal oils being utilised. 
Indeed, mixtures of all soils of fats, such as kitchen stuffs, slaughter-house 
refuse, residues of tallow-melting, and waste materials from refining fish 
and other oils may be purified direct by the process of using sulphuric acid 
and steam together. To accomplish this it is not even necessary .that 
closed vessels should be employed, so that the risk of explosion is entirely 
removed, and the appliances greatly cheapened. The process, as m^ified 
by Dr. Bock, has the advantage of being perfectly applicable to all vege¬ 
table as well as to animal oils, and the stearic acid formed is much more 
solid and even contains a proportion of altered oleic acid which is not only 
itself solid but seems to increase the solidity of the prepared stearic or 
mixed stearic and palmitic acids. 

USES OF OILS, FATS. &c. 

It would perhaps serve no verygreat purpose to attempt a classification 
of the uses of oils. In the above remarks they have been grouped accord¬ 
ing to a Chemico-Industrial system, but among many other uses for oils 
the following may be specially mentioned and separately dealt with^ 

1 .—As Articles of Diet. 

II.—For Illumination. 

III. —For Industrial Purposes, e.g., paint, lubrication of machinery, 

preparation of oil-cloths, moraants in dyeing, &c., 8rc. 

IV. — ror Candle-making. 

V —For Soap-making. 

VI.—For Medicinal purposes. 

As already explained, the essential oils are excluded from consldertion 
in the present article, a place having been assigned to them under Perfu¬ 
mery. To the Natives of India, Oils and Fats are chiefly of interest as 
articles of DIET, Of as a means of illumination. They but very 
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rarely employ oils in lubrication, and the oil-consuming industries have not 
progressed sufficiently to necessitate separate notices. House painting is 
practised by the upper classes only ; the manufacture of oil-cloths is to the 
pwple of India not only unknown but in their simple lives unnecessary. 
The dyers, however, fully understand the advantages of certain oils in the 
production of some of tneir best tinctorial results. One of the most im¬ 
portant Indian uses of oil, and one comparatively unknown in Europe, is the 
anointment of the person with mustard and a few other oils. The use of 
soap as a personal detergent cannot be said to be more than a luxury and 
indeed, to the mass of the people of India an unknown luxury. Crude 
soap is, however, manufactured, in nearly every town and village, to be 
used by the washermen and dvers and to a small extent superior soaps are 
also made (chiefly by the North-West Soap Company at Meerut), which are 
yearly more and more entering into competition with imported or foreign 
soaps. Candles are also largely employed, and though statistics of their 
manufacture cannot be obtainea, crude tallow dip candles are to some ex¬ 
tent manufactured and a large import trade exists in candles from Europe. 

The most valuable phase of the oil industry of India is, however, an 
agricultural one, namely, the cultivation of oil seed crops for the export 
market. In the chapter below devoted to the Indian trade in oils and oil¬ 
seeds, the reader will discover the magnitude of this interest. Here it need 
only be stated that the following are the chief agricultural crops of this 
nature arranged alphabetically :— 

1. Arachis hypogoea—Ground nut; Vol. L, 283. 

2. Brassica—Rape and Mustard, Vol. I., 525, 532. 

3. Gossypium—Various species of Cotton, see Vol IV., 33-37* 

4. Guizotia abyssynica—Niger seed ; Vol. IV., 186. 

5. Linum usitatissimum—Linseed ; Vol. V., 71. 

6. Papaver somniferum - Opium seed ; Vol. Vi. 

7* Ricinus communis—Castor oilj Vol. VI. 

8. Sesamum indlcum—Til or Gingelly ; Vol. VI. 

Each of these will be found dealt with in detail in its own alphabetical 
place in this work, but they may be here discussed collectively. According 
to the Agricultural Statistics of British India 1 published by the Govern¬ 
ment of India) the following were the surveyed areas under oil-seeds 
during the years named ; — 


Madras . . 

Bombay and Sind 
Bengal 

N.-W. Provinces 
Oudh , , 

Panjab . , 

Central Provinces 
Lower Burma . 

Upper Burma , 

Assam 
Berar 

Ajmir-Merwara. 

Manpur (in Centra) India) 

Totals 


1884-85. 

1885-86. 

1886-87. 

1887-S8. 

Acres. 

1 

Acres. ' 

Acres. 

Acres. 

*,*69,779 

1,364,093 1 

*,548,194 

1,509,347 

1,976.867 

2.013,527 

*, 97 '» 97 S. 

1,813,996 

Not k 

r.own. 

Not 1 < 

mown. 

447,343 

677,450 

732,738 

695,019 

192,832 

314,934 

298,037 

258,090 

1,061,518 

759,013 

631,688 

82*,170 

1,632,822 1 

*,705,017 

1,516,370 

1,416,164 

30,013 

28,251 

28,071 

25 , 33 * 

1 

146,837 

*63,353 

• • • 

*62,753 

• • • 

* 54,597 

856,765 , 

939.082 

697,466 

586.443 


» a 4 

6,745 

18.356 

# • ♦ 

• * • 

« « • 

992 

7,514,276 

7,964,720 

7,594,040 

7,299,505 


1888-89. 


Acre?. 

i»566,935 

1,796,284 

574,835 

269,662 

891,564 

**302,523 

36,705 

233*648 

156,107 

534,535 

17,871 

1,142 


7,381.811 
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Oil-seeds, are not drawn from the surveyed area of Oil-seeds l^heabove 
returns, therefore, chiefly allude to Linseed. Rape, Sesai^ and C^or 
and do not even embrace Cocoa-nut production. The fibres’ in the table’ 
convey however, a fairly accurate conception of the amcultural import 

reMrd°in^rhe Vide confirmed by the perufll of the rem^ks 

arbcle. ^ ^ ^ Oil-seeds, given in the concluding pages of this 

1.—EDIBLE OILS. 

The following may be accepted as the principal jsdible Oils, as also those 
which are employecl to anoint the body asaiso inose 

Aleurites moluccana. 

Anacardium Occideutale. 

Ant-^e^e—White Ants or Termites j Vol. IV., 471. 

Bassia butjracea. 

B. latifolia. 

B. longifolia. 

“sed foe anointing 

B. j^pea—Indian mustard oil largely eaten. fthe oersor 

Buchanama latifolia—Chironii Oil. ^ ^ person. 

Butter. 

Carthamus tinctorius. 

Cocos nucifera. 

Cucumis Melo. 

Dugong oil, or the oil of the Sea Hog; Vol. III., 107. 

Eruca sativa. 

Garcinia Morelia, Vol. HI., 475. 

GM, or Clarified Butter. 

Gossypium herbaceum, and other species; Vol. IV., 14. 

Giuzo^a abyss3rm<^— Niger seed. Very extensively used as a substitute 

for Ghf; Vol. IV., 187. 

Helianthus annuus—Sunflower-oil; Vol. IV., 210 
Impatiens racemosa, Vof. IV., 2^6. 

I. Roylei, Vol. IV., 336. 

I. sulcata, Vol. IV., 336. 

I. Edgeworthii. 

^ugUns regia, Vol. IV., 550. 

Linum strictum—Cultivated in Afghinistan for its oil. 

L. usitatissimum—Linseed oil. 

Olea europcea—Olive Oil. 

Paj»ver sonmiferum—Opium seed oil. 

Perilla ocimoides. 

Pistacia vera. 

Priusepia atilis. 

Prunns armeniaca. 

P. persica. 

Sesamum indicum. 
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Theobroma Cacao. 

Vibumam coriaceum. 

IL-ILLUHINATION OILS. 

The following are the chief oils specially mentioned by Indian wrilers 
as employed for illumination in lamps, chirngs, &c., but these are only 
more liquid than the oils said to be suitable for candles. 

Aleurites moluccana. 

Amoora Rohituka. 

Arachis hypogoaa. 

Argemone mesdcana. 

Bassia butyracea. 

B. latifolia. 

B. longifolia. 

Brassica campestris. 

Calophyllum inopbyllum—Pinnay or Domba Oil; Vol. II., 30. 

C. tomentosum. 

C. Wigbtianum. 

Caxuiabis sativa—Hemp-seed Oil; Vol. 11 ., 121. 

Carappa moluccensis, Vol. II., 141. 

Carthamus tinctorius^Safflower; Vol. II., 194. 

Celastrus paniculatus, Vol. II., 238. 

Cerbera Odollam, Vol. II., 256. 

Citrullus Colocyntbis, Vol. II., 329. 

C. vulgaris, Vol. !I., 332. 

Cmcus arvcnsis, Vol. II., 378. 

Cocos nucifera—Largely used for lamps. 

Eruca sativa, Vol. III., 267. 

Garcinia Morelia, Vol. III., 475. 

Ghf— Used by the people of Lahoul; Vol. III., 491. 

GoMypium herbaceum, and other species ; Vol IV., 33-37. 

Gukotia abyssynica—Important oil among the aboriginal tribes of the 
Central tableland of India, such as in Chutia Nagpur. 

Keliantbus annuns, Vol. IV., 210. 

Hibiscus cannabinus, Vol. IV., 236. 

Impatiens racemosa, Vol. IV., 336. 

I. Edgeworthii, Vol. IV., 336. 

Jatropba Curcas, Vol. IV., 546. 

Linnm ositatissimom, Vol. V., 71. 

Litssa sebifera, Vol. .V., 83. 

L. umbrosa, Vol. V., 84. 

L. zeylanica, Vol. V., 85, 

Manalu Oil of Kanara; Vol. V., 143. 

Mesua ferrea, Vol. V., 237. 

Papaver sonmiferum, Vol. VI., Pt. I., 21, 

Persea gratissima, Vol. VL, Pt. I. 

Petroleum, Vol. VI.. Pt. L 
Pistacia vcra, Vol. VI , Pt. I. 

Pongamia gUbra, Vol. VI., Pt. L 
Prinsepia utilis, Vol. VI., Pt. I. 

Prunus anneniaca, Vol. VI., Pt. I. 

P. communis, Vol. VI., Pt. I. 

P. persica, Vol. VI., Pt. I. 

Putranjiva RoxburgbU, Vol. VI., Pt. I. 

Ricifltu communis--Extensively used for lamps in Bengal; Vol. VI.. Pi. I. 
Santalum album, Vol. VI.. Pt. II. r , 
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Sarcostigma Kleinii, Vol. VI.. Pt. II. 

Schleichera tnjuga, Vol. VI., Pt. II. 

Sesamum mdicum—Gingelly or Til largely used as a lamp oil; Vol. VI., 
Tallow or Murungana, Vol. VI., Pt. II. r > » 

Theobroma Cacao, Vol. VI., Pt. II. ^ 

Vateria indica, Vol VI., Pt. II, 

Viburnum coriaceum, Vol. VI., Pt. 11 . 

Xanthium strumarium, Vol. VI., Pt. II. 


OILS FOR 
ARTS & IN¬ 
DUSTRIES. 

86 


III.—OILS USED IN THE ARTS AND INDUSTRIES. 

(Other than Candle and Soap making.) 

been explained that in India this is an unimportant class, 
The chief feature of these oils consists in their drying or non-drying 
property. As this subject has already been discussed, and brief lists of 
the better known examples of each kind have been given above (p. 450), 

nothing further need be said m this place. The mor? important are those 

ing mis) '^bricating machinery (non-drying oils) and for paint (dry- 


IV.-CANDLES & THE MATERIALS USED IN CANDLE-MAKING. 

History.— Perhaps the simplest and earliest form of illumination, after 
the torch (\a/i7raj, a torch, a light, or lamp), was the rush-light. In some 
parts of Scotland, this is used even at the present day, and in England, it was 
to' be seen down to the close of the eighteenth century, and was generally 
known as the cruisie. It was made of stone, metal, or pottery, in the shape 
of an oblong shallow basin with a tapering spout or nozzle at one end, in 
which the wick rested, and a rounded, somewhat deeper, portion behind 
in which the oil was mainly contained. According to some writers this 
form is an adaptation from a still more primitive conception in which a 
bivalve shell served the purpose of the cruisie. Be that as it may, the 
rush-lamps of Britain were similar to the commoner sort ol chirags 
are met with in India now and which have been in use for centuries. The 
Greek and Roman lamps of this type were often enclosed and had a small 
hole on the top to admit of being refilled with oil, and very often possessed 
in addition a handle at the opposite extremity to the nozzle. Sometimes 
instead of one nozzle, they were so constructed as to have 2, 3, 5 or more 
wicks, and in place of resting on a ledge or bracket were often suspended 
by means of a chain. In India may be seen in use almost every form 
hitherto discovered among the ancient ruins^of the world. At Chiitagong 
the pottery chirdg is partly enclosed and has a tapering handle at the 
opposite end to the nozzle. In Mysore, completely closed earthen chirdgs 
or lamps, with 3 or 5 wicks, are met with, and these are suspend^ by a 
chain which is also made of pottery. The sweetmeat-seller of the streets — 
the halwai —has, in every province of India, a brass lamp attached to 
the brim of his basket. This may be described as a 3*or 5-wicked 
chirdgt borne upon an elegantly-curved pedestal. The shama-ddn of the 
houses and shops of India consists of an upright stand on which is placed 
an open circular basin for oil, with 4, 5, 7, or 9 short spouts or nozzles 
in which wicks are deposited. But although the cruisie lamp of Britain 
may be said to survive in India to the present time, the wick is never so 
primitive as that which prevailed in Scotland less than half a century ago. 
Instead of the pith of a rush, the wick in the Indian cAiVig consists of a 
woven tape or thread of cotton, or simply of cotton twisted into a wick of a 
desired thickness.* In some respects these chirdgs are thus improvements 
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' * See the article Cotton (Gossypium) for oma account of the Indian consumption 

of cotton in the manufacture of wicks. (Con/, with Vol. JV., 61.) 
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on the cruisisy but they are far inferior in point of illuminating power to 
candles, and still more so to the modern improved oil lamps. It is, there¬ 
fore, to be expected that, with the advances of civilisation, they should 
year by year steadily disappear in India. Already the consumption of 
candles has assumed a by no means inconsiderable proportion. The value 
of the imports of foreign candles were in 1874-75 K4.8*»937» and ten years 
later, ®iF., in 1884-85, Rio,5o,227, last year (1888-89) ^ 7 . 79 * 759 * During 
these same periods, the imports of kerosine and other mineral oils were 
valued (in 1874-75) at 827,17,112 ; (in 1884-85) at 81,15,82,217, and last 
year at 81,86,12,803. These figures powerfully demonstrate the rapidity 
with which the chtrdg and shama^ddn are being displaced by the candle 
and the kerosiiie-oil lamp. 

From this point of view, it may not be considered out of place to 
attempt to lay before the reader, /s^, a brief history of the growth and 
present position of the European candle industry; 2nd, to show the 
extent to which ettorl has been made in India to meet its own W'ants in 

"tatter of candles; and jr/f, to very briefly discuss the merits of the 
Indian animal, vegetable, and mineral oils w'hich may possibly come to be 
used, or are at present used, either in India or Europe for the puroose 
of being made into candles. 

The use of wax candles, as a source of artificial light, dates in Europe 
from the middle ages, and there is every reason to believe that in Asiatic 
countries, such candles were also made long bef^.-e the application of the 
much cheaper substance, tallow, was thought of. In a further page, it 
will be seen that the process of making tallow candles, as followed in 
India, is quite different from the European practice, and more closely 
**®^.^Dles the method adopted in the wax-candle trade. There could for 
India be, perhaps, no safer or more effectual step towards improvement 
than to educate our Native candle manufacturers in the art which, for 
nearly half a centur>', has disappeared from Europe, It was a vast 
improvement on the clumsy method followed by the batti-saz (or tallow- 
candle manufacturers) of the Indian towns and villages' of to-day. 
Although long since superseded in Europe by the advances made in machi¬ 
nery and the economies accomplished through the aid of chemistry, it had 
the advantage of being adaptable to a people not possessed of much 
capital. The allusion to Indian-made tallow candles has, however, been 
given m this place mainly from a supposition that the survival of the 
niethod originally pursued in the wax-candle trade may be accepted as an 
adaptation to tallow of a practice which may have existed in ancient times 
m Asia, as we know it did in Europe. At all events, wax-candles are 
used, during certain religious observances, by the Muhammadans of India 
and have been so employed by the Chinese for many centuries Wax- 

. u regularly used at Buddhist temples. It is thus probable 

that the discovery of the art of making candles from bees*-wax was con- 
ter^oraneous in Europe and Asia. Being, however, expensive they were 
in Europe ultimately, but not until modern times, superseded bv tallow. 

duc^^mrinH- of tallow has only been intro- 

auced into India within the past few years. 

CLASSIFICATION OF CANDLES. 

Candles may be referred to two classes, according to the manner in 
which they are made, rns., «< dipped ” and “ moulded, ’^but they mav Ilso 

‘he material or materials of whic^h They ire 
example, there are wax-candles, tallow-candlTs 
“1 ®P®'''"3ceti.candles, composition-candles, stearine-’ 

candles, and palm-oil candles. A candle may be defined as a cylindri^ 
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rod of solid fatty matter enclosing a central wick. Its two component 
parts are, therefore, an oil or fatty matter and a wick. The modem 
improvements have been directed towards each of these components, and 
there is now nearly as much science displayed in the manufacture of the 
wick as in the punfication of the oil or fat. 

Materials used for. 

Theiollowing are a few of the chief materials of which candies are 
made:— 

I-— Oils prom Oil-seeds.— The chief Indian fatty oils have already 
been enumerated and classified, and the further particulars regarding these 
will be elaborated by the succeeding pages, so that it is only necessary 
to fix their position here as the materials of which candles are or may be 
made. The cocoa-nut oil is perhaps, however, one that deserves special 
mention. See the history of its introduction by Price & Oo., VoK II., 441. 

II.— Bbbs’-wax AND Wax-Candles.— Bees*-wax is even to the pre¬ 
sent day a substance of the greatest importance in the candle trade, al¬ 
though the manufacture of candles from it entirely has greatly declined. 
England obtains her supplies chiefly from Corsica, but smaller amounts 
are also furnished by India, Ceylon, North America, and Brazil. The 
following facts regarding the Indian foreign trade 'in bees’-wax may be 
found of some interest in the present connection, since it has been found 
impossible to discover anything definite regarding the internal trade or 
the extent to which the Indian demand for wax-candles is met by an 
indigenous industry. 

The exports of Indian wax were in 1875-76 valued at R6,21,890, in 
1880-81 at R5,45 ,iio. and in 1888-89 ^4.20,959. The trade would thus 

seem to be falling off, and perhaps a larger amount of wax is now being 
used up in India. The imports of foreign wax (excluding wax-candles) 
were valued in 1875-76 at R2o,oio, in 1880-81 at R 1,45467, in 1885-86 
at R32,244, and in 1888-89 at R99,272 ; thus while the exports of Indian 
wax nave shown a tendency to decline, the imports of foreign wax have 
greatly improved. The re-exports of foreign wax are unimportant; they 
were valued in 1875-76 at R180, in 1880-81 at R34,o62, in i885-B6at 
R54ii,and in 1888-89 at Rii,978. The bulk of the imports of foreign 
wax came from the Straits. Settlements and Hong-Kong, and was deliver¬ 
ed mainly at Bombay. 

Bees’-wax has a peculiarity which has determined the method by which 
alone it can be made into candles, namely, that it contracts to a very con¬ 
siderable extent on cooling. Were candles to be made by throwing the hot 
liquid wax into moulds, it would cool first of all, on the outer surfaw, in 
contact with tbo mould, and finally assume the form of a tube wi^ the 
wick lying loose in the interior. To avoid this wax-candles are made by 
suspending and stretching the wicks from a ring, held over the basin of 
melted wax. By means of a ladle the wax is poured through openings 
leading to the wicks, and as it trickles down it cools and adhere to the 
wicks. This is repeated, layer upon layer, until the desired thickncM is 
obtained. While still hot, the candles are rolled on a table of hard wood or 
marble, kept wet; in this way they are consolidated and made to aswme 
the desired form. Recently, this process has been greatly improved ^ 
Messrs. Reiss & Oo., wax heated to the plastic extent only being torcea 
through a tube along which the wick has been arranged. 

Before being used for candles the bees’-wax is bleached by being cut 
into thin ribbons and exposed in glass-houses to the sun until the whole ot 
the yellow colour has been removed. It is more expeditiously bleachcoDy 
means of sulphuric acid and potassium bichromate, the chromic acid iiDcr- 
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ated removing the colour. Chlorine destroys the wax and hence cannr be 
used to bleach it, but cream of tartar or alum may be employed, ana the 
French manufacturers actually use these reagents. English wax-candles 
and English refined wax are .superior to the same articles made on the 
continent of Europe. 

III. — Other rinds op Wax. —In addition to bees’-wax there are 
several kinds of vegetable waxes and waxes produced on plains through 
the parasitic action of insects. The best known of the latter class is the 
so-called Indian white wax. This is produced by the action of Ceroplastes 
ceriferos on tlie young twigs of Termmalia Aijima and several other trees. 
Sports' Encyclopcedia recommends that an effort should be made to ascer¬ 
tain if it would pay to propagate this insect. A reference has been ad¬ 
dressed on the subject, by Her Majesty's Secretary of State, to the Govern¬ 
ment of India, and the subject is now being investigated by the Indian 
Museum authorities at Calcutta. The promised forthcoming report may, 
therefore, be awaited with interest, but from what the wi iter has seen of the 
samples collected in connection with the enquiry it is to be feared India is 
not likely to take a very important place in the world's supply of these 
waxes. At present, however,little or nothing is known regarding the In¬ 
dian vegetable waxes. For further information see the account Mow. 

IV. — Tallow and Tallow-Candles, —Tallow is simply beef or 
mutton fat. or a mixture of both. If it be intended to make moulded 
tallow-candles the finest mutton suet can alone be used, but for “dip" 
candles the refuse from the mould candles or the cheapest tallow (a 
mixture of all ?-oimal fatsi may be employed. “Dips" or the candles 
made of tallow, by the process technically designated “ dipping," were 
in use long before the invention of moulding was thought of. 

In 1875-76, India exported tallow to the value of R70,i22, in 1880-81, 
^37*420, in 1885-86, R5 i, 9I4, and in 1880-90, R7l,675, Tallow was im¬ 
ported in 1875-76 to the value of R42,l57, in 1880-81, Rs6,oio, in 1885-86, 
R49,668, and in 1888-89, R6o,622. As in the case of wax so with tallow, 
the exports are falling off and the imports improving. The trade is chiefly 
conducted with Bombay, and of the imports in 1885-86, R37,588 and in 
1889-90. R4^890 seem to have come from Great Britain. Whether or not 
this improving trade in wax and in tallow can be taken as an indica¬ 
tion of the growing importance of the {batti^sae) candle^maker’s industry 
of India must be a matter of opinion, since the manufacture is mainly in 
the hands of single workmen scattered all over the country. 

Candles made in India. 

Imdian-uadb Dip Candles. —The following account of the art of 
candle-making, as practised in India, expresses very nearly all that is 
known regarding the industry which from the consumption of candles 
must, however, be extensive; — * 

“The process of candle-making as practised in Lucknow by the 
chandler or Batti-sae is very simple, and only the rudest kinds are made 
resembling what are called in England ‘ dips.' ' 

“ The NaUve chandler splits a long bamboo and makes a large hoop 
with It, and this he suspends from the ceiling, or else he has a rough round 
table. At intervals in the circumference he cuts notches or grooves and 
from these suspends country cotton thread. He boils up fat (charbt) in 
a caldron, and when it is at boiling point he Ukes a huge spoon or ladle 
KKarchhd) with a hole in the bottom, and filling it so places it that the 
cooling liquid trickles down the suspended thraed. These candles are 
made without reference to weight, but solely with reference to length 
which ranges from a span {bdlisht} to an ell {hath thar). * 
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“Six seers of raw charbi cost about one rupee, and when boiled are 
reduced to 5J seers. The fuel consumed is 5 seers of wood, costing one 
anna. Two men will make up a pachenel (miscellaneous) lot of candles 
in a day with these materials, and one and a half chittacks of country 
thread to make wicks. The cost of thread will be about one anna. The 
workmen receive only 6 paisa each per diem, and one anna for miscella¬ 
neous expenses : total Ri-6 per diem. Thus, for an expenditure of Ri-6, 
the Baftt^sae produces 5^ seers of candle. These he sells wholesale at 
seers for the rupee. This gives him 10 annas profit. The retailer also 
sells weight at 2J seers per rupee. 

" Coloured candles are manufactured in the same way. The colour is 
added to the fat when it is boiling, and is estimated to add about one 
anna to the cost price per seer. Wholesale dealers sell coloured candles 
by weight, but retailers sell them by number.*' {Hoey^ Trade and Manu~ 
factures of Northern India.) It is interesting to add that the Lahore 
Gazetteer (p. 100) alludes to a new industry started in that city in which 
tallow candles are actually moulded. These are described as clean and 
free from smoke “as compared with the oW shonta-ddn or chirdZt* 
hence “ it is no wonder they are comir^ into favour.” Balfour states that 
candles are made at Vizagapatam, Goa, Malabar, Patna, Calcutta, and 
Berhampore. It has already been shown that the largest trade in both 
wax and tallow is conducted in Bombay, a fact that would perhaps point 
to a considerable candle industry as probably existing in the Western 
Presidency. 

Moulded Candles. —For an account of the various methods pursued 
in moulding candles, the reader is referred to the numerous technical works 
that exist on this subject, or to the writer’s pamphlet on Candles, which 
appeared in the Selections from the Records of the Government of India 
for 1888-89. It need only be said, here, that recently a factory has been 
started in Lahore for the purpose of making candles by this process. It is 
not known to what extent the Bombay Steam Soap & tandle-works Com¬ 
pany ever succeeded in making candles on the improved methods of Europe, 
but the Company having closed its works it may be assumed that com¬ 
petition with European articles was too keen. 

It has already been remarked that perhaps as much science has been 
displayed in the preparation of the wick as in the purification of the faL If 
saturated in borax it is found to be so weightea by the formation of an 
incandescent bead in the flame, that it turns over and thus protrudes and 
is rapidly oxidised. In that position it is consumed without necessitating 
the use of snuffers—the wick is trimmed automatically. 

V.— Other Fats and Oils employed in the European Candle 
Trade. —After tallow the most important of the animal oils, used in candl^ 
making, is undoubtedly spermaceti. 'I’his is obtained chiefly from the oil 
bladders of two species of toothed whales, via., Catadon macrocephaJus and 
Physctcr macrocephalus. The oil derived from those sources is, however, 
too highly priced except, for the most expensive candles. It is in 
demand for lubricating machinery. Common whale-oil, or that obtained 
from the whalebone whale (or toothless whale), is much inferior, and is 
generally known in trade as train-oil. This is rarely employed in candle- 
making except in the form of a refuse oil, which is purified for inferior 

candles. .. 

The principal vegetable oil used for candles is that known as palm 
This is obtained mainly from the fruits of EUeis guineeiuis, a palm found in 
great abundance in Ashantee and Dahomey. A considerable amount ot 
the palm oil of commerce is now obtained, however, from America, bei^ ex¬ 
pressed from the nuts of Elaeis melanocca. It seems probable that a certain 
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thought if this could be done the consequences would be serious to some 
parts of Europe, but invaluable to the numerous industries that were driven 
to seek substitutes for the already too highly priced olive oil.*' Since the 
date of that report, strenuous efforts, it is believed, have been made to 
extend olive cultivation in Kashmir. In Quetta it is a fairly plentiful tree, 
and might be there more largely grown. 

VI.—OILS EMPLOYED FOR MEDICINAL PURPOSES. 

The following are the Oils chiefly used in India:— 

Albtzzia Lebbek used in leprosy. 

Allium Cepa—Onion, expectorant, &c. 

A. sativum~Garlic, stimulant. 

Amomum subulatum—Aromatic stimulant. 

Anacardium occidentale—External irritant. Leprosy, &c. 

Aquilaria Agallocba. 

Arachis hypogoea—Ground nut. 

Argemone mexicana—External use in ulcers, &c. 

Atalantia monophylla—Rheumatism. 

Bassia butyracea—Rheumatism, &c. 

B. latifolia—Said to be useful in cepalalgia. 

B. long^olia—Detergent. 

Benincasa cerifera—Anthelmintic. 

Caesalpinia Bonducella—Useful in convulsions. 

Calendula officinalis. 

Calophyllum inophyllam—External use in rheumatism. 

C. Wightianum—Leprosy and cutaneous affections, scabies and rheuma* 

Carthamus tinctorius — Ulcers, &c. [ tism. 

CedniS’Libani, rar. Deodara—Oil obtained from the wood—ulcers, sores 
Celastrus paniculatus—Oleum nigrum, is used in heri-beri» [ in cattle, See. 
Croton oblongifc ius—Purgative. 

C. Tiglium—Thu Purging Croton, a drastic purgative. 

Cuminum Cyminum—Stimulant. 

Cynometra ramiflora—Leprosy, &c. 

Dalbergia lanceolaria —Rneumatism. 

D. Sissu. 

Dipterocarpus alatus, 

D. Ixvis, 

D. tuberculatus, 

D. turbinatus, 

Dugong—Substitute for Cod-liver oil. 

Gynocardia odorata—Chalmugra—Rheumatism, phthisis, leprosy, &c. 
Holarrhena antidysenterica—A thick red oil used medicinally. 

Hydnocarpus Wightiana—Ulcers. 

H. venenata—Leprosy. 

Jatropha Curcas—Purgative, also external application. 

Lard. 

Linum usitatissimum—External. 

Mallotus phillipinensis—Cathartic. 

Melaleuca Leucadendron—Cajput—Stimulant and diaphoretic. 

Melia Azadirachta—Nim or Margosa—Anthelmintic and externally to 
ulcers, rheumatism, headaches, &c. 

Mesua ferrea—External for sores. 

Moringa pterygosperma. 

M3rristica malabarica—Ulcers. 

Nerinm odomm —Cutaneous diseases. 

Olea europea—Olive oil, 
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Papayer somniferum^Demulcent. 

Petroleum. 

Pistada vera—Demulcent and restorative. 

Pong^anua glabra^A very valuable oil for skin diseases and possibly use- 
Ricmus comm^ts-Purgative. f 

Sarcostigma Kleum—Rheumatism. ^ ^ 

Schleichera trijuga—Skin diseases. 

Semecarpus Anacardium—Rheumatism and leprosy. 

Sesamum indicum—Demulcent, &c. 

Stiychnos Nux-vomica. 

Vemonia anthelmeatica. 

Zant h imn stnimanum. 

OIL-CAKES. 

References.— Jour, Royal A^ri.Soc., England, Vnl. X. {j8jo'\ 

YU cry. ^f)C. » 


cakoy drc., &c. 

The Journals of the Royal Agricultural Society of England have for 
many years past contained numerous papers which deal with the introduction 
of the various oil-cakes as articles of cattle and sheep food, or as manures 
Much less, however, i^s said of the uses of these by-products as manures 
than as articles of food, and it swms probable that in modern agriculture 
this feature of the oil-cake traffic is less valuable relatively in Europe than 
in India. The reader will find information regarding the properti^ of the 
chief oilcakes of India scattered throughout this work under the scientific 
names alphabetically of the various plants from which they are obtained 

suchi for examDie* as under Arachi^. _^ 

juizooai 

the dis- 

ma;y be said to be concentrated chiefly in the various qualities of cake as 
articles of cattle diet in which purity or adulteration constitute the chief fea- 
lures of interest. The exact properties of the individual forms of oilcake 
do not appear to have been made the subject of any very special investiea- 
LinseedH:ake (Linum) would seem to have b^n first apwe- 
ciat^, and a standard of value became current in trade according to^the 
purity of the sample from admixture with other oils:akes or adulteration 
rawl “"<1 injurious materials. The properties of Rape-seed 

anrf wou'd appear to have next been recognised 

and a percentage of admixture of this with Linseed was accepted bv some 
purchases and condemned by others. Mustard (Brassira alt» and 
mgra of Europe and Brassica juncea of India) and Castor-seed (Ricinnsl 
were also Mrly viewed as injurious admixtures, and the duty of the Agri 

consulted by the farmer as to the value oFa 
Mmple of cake, largely came to be the ascertainment of the presence of 

materials. Shortly after the American 
SKession a ^rong interest was awakened in cotton-seed cake 
ppenments were tried both with the decorticated and threntire^^nd 
results of such value attained that a position was graduafly 7ecog“^ for 
this new fo^ of cake Many other minor forms of c^ke have aUrb^n 
expenmented with, such as ground-nut (Arachis) and hemp (CannabisI hut 
h^, instead of assuming a separate position, have apparenrinriftrf imo 
cUss^sf w^i^d very‘^objectionable aEturL T^ h ^ 

Class ajso would seem to belong one or two other .u . 

are exported from India, such as Til (Sesamum), Ni^r-seed (G^otut 
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safflower (Carthamus), cocoa-nut, &c., &c. It is, indeed, somewhat surpris¬ 
ing that a seed so extensively grown in India as r*/, and one in which the 
exports to Europe are by no means insignificant, should never, apparently, 
have -attracted separate recognition {Conf. with p. 475). For many years 
past the exports in this oil-seed have been steadily increasin^f 5 the trade has 
expanded from 779,333 cwt. in 1870-71 to 1,775,559 cwt. in 1889-90 ; but 
in 1883-84 they were 2,843,382 cwt. The bulk of these exports go to 
France, T^ut there is nothing to show to the contrary that the cake obtained 
on the expression of the oil is not being largely used in admixture with 
standard cakes. The chemical properties and physiological actions of 
sesamum cake do not appear to have been carefully determined, and it 
would, therefore, seem a subject well worthy the consideration of Agri¬ 
cultural autho-ities in Europe to extend their enquiry beyond the mere 
mechanical examination of prepared cakes to a determination of each of the 
separate products. Some of these may be far more injurious than is 
supposed, while others may not have attracted the recognition which they 
deserve from being used purely as admixtures in the articles sold under 
various trade names as forms of Linseed-cake. 

The volumes of the Journal of the Royal Agricultural Society, cited 
above, are those which more especially deal with the subject of oil-cakes. 
These contain many observations of great practical value which it may not 
be out of place to review here very briefly, the effort being made to carry, 
as far as possible, the facts brought out by the various writers under the 
headings of the separate cakes dealt with. Mr, J. Thomas Way, then Con¬ 
sulting Chemist to the Society, furnished in 1849 one of the most complete 
articles which has as yet appeared, though in some features of thejenquiry 
his experiments and chemical results have been since more thoroughly 
elaborated. 

I.—LINSEED-CAKE. 


Mr. Way says: **The consumers of linseed-cake in this country are 
almost unanimous in the belief that the different samples of this article are 
of varying value as food for stock. Where such an opinion as this is general, 
it would argue little wisdom to dispute its correctness: it only remains to 
investigate the cause. When linseed, ground into coarse powder and 
digested with a small quantity of water, with the aid of heat, is exposed to 
strong pressure, two products are obtained—the one, ari oil of well-known 
characters, linseed-oil; the other, the cake which remains in the press. No 
other substance but oil (except a small quantity of water) is separated from 
the cake; and the tw'O products, therefore, correctly represent the composi¬ 
tion of the seed from which they are derived. Linseed is known to consist 
principally of mucilage, or gum, sugar, oil, and albuminous rnatter the 
three former being substances devoid of nitrogen, the latter ha^ng the 
same composition as the flesh of animals, or the gluten of wheat. Now, as 
linseed-oil contains no nitrogen, it is obvious that the cake must be richer 
than the seed in |albuminous principles in the exact proportion of the oil 
which it has lost by pressure. Given, then, the composition of any samfue 
of se^, and the quantity of oil which is expressed from it. we have bv the 
simplest calculation the composition of the cake.” Proceeding with his 
enquiry into the supposed different feeding values of the Ims^d-cakes ot 
various countries Mr. Way says : ” There are, indeed, two distinct circum¬ 
stances which might influence the value of cake, independently of its chemi¬ 
cal characters—the flavour, which is more or less agreeable to stock, and 
the state of division—the fineness or otherwise to which the seed is ground. 
To this latter circumstance, in all probability, very great differences in the 
feeding properties of specimens of cake might with justice be referred. 

” Both these causes of variation—the mechanical condition of the cake and 
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its flavour— lie, however, out of my province, which is confined to the LINSEED 
chemical composicibn of the substance in question 

then, we must inquire. Is there any real difference in the chemi¬ 
cal composition of various cakes j and, if so, does the distinc¬ 
tion ^ply to those of different manufacture or origin ? 

2nd—\s the difference (supposing there to be any, sufficient to account 
for the observed effects in feeding? and 
Is it to be attributed to adulteration, or to necessary variation in 
the composition of the seed ? ” 

To answer these questions Mr. Way performed an extensive series of 
analyses. While commenting on the chemical composition of linseed he 
pointed out that the mucilage, sugar, and oil are the fat-forming constituents 
and the albuminous the muscle-forming. To variations in the proportions 
of these constituents he accordingly devoted his energies, examining both 
samples of commercial cakes and of linseed. In order, ” he concluded, 

“that the reader may trace the differences, and that he'may also observe 
the absence of any such distinction in the case of nitrogen, I shall here offer 
a table of the average composition of the specimens from different 
sources;— 


Mban Composition of Linseed-cake from different Countries. 


Nitrogen. 

Oil. 

Water. 

Ash. 

472 

9'o6 

7‘6o 

7-Fo 

474 

11*41 

i 7'6o 

6*35 

4*57 

1 *3*52 

8*60 

7*27 

4*65 

! 9*84 

7*98 

9‘S6 

5'i4 

11*86 

8*88 

8*39 

5*03 

11*84 

9*03 

7*55 

472 

6*80 

1 9*46 

1 

8*02 


French 8 specimens 

American 7 „ 

English 9 „ 

Geiman and Dutch 3 „ 

Ru^ian 2 „ 

Italian 2 ,, 

Sicilian 2 


Prom that statement it would appear very evident that the specimens I 
of French, American, English, German, and Sicilian cakes are on the average 
practically alike in regard to nitrogen. Neither should we be inclined to I 
believe that the Russian or Italian would have furnished an exception to 
this rule, had a sufficient number of samples been examined. On the other 
hand, there is an obvious difference between the quantity of oil in the cakes 
of different countries.” 

Mr. Way then summed up his opinions as follows : “ We may conclude 
this subjwt byTCcapituIating the conclusions to which we have been led :_ 

“1. The samples of cake differ considerably both in the proportion of 
atbumincus matter and of oil contained in themr 

“2. That in respect to the former (the albuminous matter) there would 
appear tobe no general distinction between home-made* or foreign cakes 

“3. That in the proportion of oil there is reason to believe ageneral dis¬ 
tinction doespist, more especially between English and French cakes, and 
in favour of the former. ' 

no reason to believe that linseed-cake is adulteratedat 
^y time with sand or other earthy matter-adulteration by other matters 

being also rendered unlikely. ^ mauers 

• I say “home-made.” This term merely implies that the seed was Ajvis.v> / .,f 

-Vofth. En/ish 
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“ 5. That different samples of seed, free from admixture of other seeds, 
or from impurity of any kind, present variations in the proportion of albumi¬ 
nous matter amply sufficient to account for those found in specimens of 
the cake. 

“ But whether the differences in chemical composition of the cake are 
such as to account for observed differences in feeding properties, it is left 
with the reader to decide.” 

There are two features in the above five conclusions that seem worthy of 
comment. The foot-note to No. 2 leaves it open to doubt but that a certain 
share of the merit of the English cake may have been due to the imports of 
Indian Linseed. Mr. Way does not, unfortunately, seem to have had a sample 
of Indian cake and seed to compare with the others he examined, but the 
exports from India to E^land of linseed at the time of his experiments 
were very considerable. The other point of interest is contained in his fourth 
conclusion. A perusal of the numerous papers that have appeared within 
the past few years in the Journals of the Royal Agricultural ScKiety will 
suffice to show that at the present day adulteration is being practised to an 
alarming extent. Indeed, it might almost be said that interest in thesubject 
is now entirely confined to the discovery of easy methods by which adul¬ 
teration may be detected. 

In a paper by Mr. W. Wright, on the Management of Breeding Cattle 
published in the Journal for 1858. it is stated that the total value of linseed- 
cake consumed in England during that year might have been estimated at 
£2,000,000. In 1878 Mr. J. Algernon Clarke publi.shed in the Journals 
of the Society a paper on Practical Agriculture* He there states that 
in 1878 the United Kingdom imported 190,225 tons of oil-cake, and 1,998,130 
quarters of linseed, all but a small portion of which was undoubtedly used for 
feeding purposes, either as linseed or when made Into cakes, and equivalent, 
at about 14. tons of cake per 100 quarters of seed,toabout 280,000 tons of oil¬ 
cake. This, he estimates, amounted to about i tonoficake to every iwacres 
of land cultivated (Ko/. XIV., 468)* “The East India qualities, says 
Mr. Wright, “ in general are tolerably even, seldom vary to any appreciable 
extent, at the respective ports of shipment. They yield the greatest quai^ 
tity of oil, and after pressure the cake is no doubt more nourishing and 
valuable than any other. But the bulk of the supplies is furnish^ by 
other countries more subject to variation of climate, and uniformity o 
quality in different seasons is not obtainable. Inferiority in quality is 
usually accompanied by adulteration, a variety of seeds being found 
mixed with the linseed, such as wild rape (Brassica campcstris), wild mustard 
or charlock (Sinapis arvcnsis), seeds of Lolium percnne, of dodder (Cuscum 
cpilium), and of willow-weed and millet (P^icura miUaccum). The bu k 
of the linse^ being imported from the Black Sea, the standard o ^^u y 
and price is chiefly regulated by the importation from * 

Wright then deals with the chief cause of adulteration and the diffic y 
that exists in checking it. A deputation of Crushers waited on a firrn of 
Greeks in whose hands a large share of the Black Sea to’ 

in order to remonstrate with them as to the injury that was 
the trade through adulteration. “ The deputation were shown, 

W-ieht “ a sample of pure linseed, and also one containing the admix 

comllaiAedcran'd being requested to state their .’opinion what pnce such 
linsJ^d, on arrival here, would command in the marked were 
admit that competition for seed amongst 

could be found for an inferior quaRty removed all inducement from the 

seller to ship a genuine article.” ^ \A/^i€rht « have studied 

Our brethren across the Atlantic, says Mr. Wngh , 
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the art of manufacturing linseed-cake. What they produce is faultier^ to the 
eye, and, if not always perfection to the taste, it is thin, tender, flaky, and 
finds a ready sale in this country at the highest market price of the day, 
the question of genuineness being left entirely for subsequent determini’ 
tion. The cake pleases the eye and is always in good demand ; what more 
is required? Farmers have only themselves to blame in this respect. A 
considerable quantity of cake is now used for feeding sheep, and for this 
purpose cake of a tender kind such as this is preferred : it is produced by 
the addition of bran in its manufacture. Thus the farmer has to pay 
;Cio or £\\ per ton for cake which pleases the eye in this country, but 
omits to consider tha\ for this he has to pay dearly for the admixture of 
bran, which costs ^4 or £5 per Ion, and in the United States, probablv 
about half that price.** ^ 

Many subsequent writers hold that the admixture of bran is, however, a 
commendable practice, as it checks (by supplying starch) the tendency’of 
pure cake to cause indigestion. Mr. Wright, however, furnishes some 
additional information to what has already been given as to the composition 
of linseed-cake. The finest quality, he says, is made as follow's 3oolb 
of ground linseed are mixed with 28ft of ground-nut cake, 281b of'ape-seed 
cake, and 281b. of bran. The second qualities are made of r. smaMer admix- 
ture of linseed with a considerable part of the undermentioned articles- 
and the third qualities are made wholly of the last named of the following 
articles, 'without any linseed at all:^ ® 

Castor-oil cake. 

Rice-husks. 


Foreign linseed-cake. 
Dodder-seed cake. 
Poppy-seed cake. 

African ground-nut cake. 


Cotton-seed cake. 
Rape-seed cake. 


'‘Sometimes the whole of the above are mixed and worked together; 
but a supply of each is not always on hand ; and some or all, according to 
circumstances, are introduced to make up the desired quality.** 

The late Professor A. Voeicker, in a lecture delivered before the Royal 
Agricultural Society in 1863 dealt with the subject of the Adulteration of 

OtUcnkes. He there stated that “ The great demand for all kinds of oil¬ 
cake. more especially the great demand for linseed-cake, has led to an 
amount of adulteration of which the practical farmer is hardly aware ** 
When we find one cake nearly as white as a poppy-cake, another very 
dark, and another like American barrel-cake possessing the nice colour of 

linseed Itself, we have here good evidence that the light cake 

IS probably mixed with white-poppy cake, the dark-coloured with rape- 
cake, and that the third is in all probability the pure linseed-cake.** Doubt¬ 
less as a practical observation these opinions are correct* for linseed-cake 
as actually met with in trade,but it may be pointed out that India possesses 
a linseed that is naturally as white as poppy seed, and it would accordingly 
afford an alrnost white-cake of pure linseed. To what extent the Indian 
white hnseed finds its way to Europe is a subject of some doubt. From 
itsbeing largeW used as an article of human diet in India it would probably 
afford a considerably more wholesome cake than the ordinary red form^ 

But to continue the review of Professor Voeicker’s opinions I shall* 

first direct your attention to those admixtures which are in themselves 

those which become injurious during the time of 
keeping the cake. There are also matters added to oil-cakes which de- 
tenorate the quality of the meat produced by imparting to it a bad flavour 
so as to lower its market value. Let me first point out what are the charac¬ 
ters of genuine or pure linseed-cake. A good pure linseed-cake oi-crhf 

be made of nothing but pure linseed—practically speaking-pure, nofabso- 

3® A r\ 
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lutely pure; for such seed is not to be found in the market. The condition 
of linseed as imported varies in reality to an enormous extent. Many 
oil-cake dealers guarantee their cake as genuine, made from genuine seed 
as imported j but this is really no guarantee whatever." Tne Professor 
then exhibited samples of linseed as imported which varied from Bombay 
good quality with 4^ per cent, admixture to Rijeff common with 70 per 
cent, adxilteration. “ Now,” continued the Professor, “ if the seeds that occur 
in linseed were all of an indifferent quality, that is to say, of a character 
not injurious to life, the injury would not be so great, but some of them are 
poisonous. From several samples of linseed I haye separated the seeds 
and ascertained their botanical characters. In one particular sample I 
counted not less than 29 different kinds of weed-seeds, and among them 
the following which were more or less injurious : the common darnel, which 
is frequently present in considerable quantities in the inferior samples of 
Petersburg seed ; corn-cockle, which often produces very serious effects 
on the animal system ; wild radish, which occurs in some samples of Alex¬ 
andrian seeds, and is very pungent; wild rape, which is not, properly 
speaking, a rape, but rather a mustard; charlock, or the common wild 
mustard. All these are seeds which it is positively known are injurious to 
the health of animals. But there are others which, as I statM at the 
beginning, impart a disagreeable taste to the meat of cattle fed upon 
inferior cakes. The Gold of Pleasure, or Camelina sativai is such a seed, 
giving a disagreeable taste and also a deep yellow colour to the fat of 
animals. From the appearance of Camelina cake, you would think it 
ought to be nutritious ; but it is an inferior description of cake, because it 
deteriorates the quality of the meal. Another seed of an injurious charac¬ 
ter is the purging flax.” The Professor next explained to his hearers that 
a good cake should have a light colour and give an agreeable odour when 
dissolved in water. “ When linseed-cake has been kept for a length of 
time, its mucilaginous properties more or less disappear. Mucilage is.a 
substance that is very apt to spoil when kept in a aamp place. If a cake 
does not become gelatinous on being mixed with water, it is not one of the 
best descriptions; but then the reverse does not follow as a matter of course. 

A cake may become gelatinous, and yet be inferior. Wild mustard and 
rape-seed very commonly occur in inferior linseed: when such cakes are 
mixed with water a more or less pungent smell of mustard is developed. 

“ Among the common materials used in adulteration is bran, a material 
which possesses some feeding properties, and may with advantage be given 
with linseed-cake; but it is much more desirable to buy bran and pure oil¬ 
cake separately ; for it is impossible to ascertain in what proportion they 
are mixed.” “ By mixing linseed with bran, and adding at the same time 
rape-seed, you make up for the deficiency of nitrogenous matter by the 
rape-seed. Thus a clever oil-cake mixer may readily produce such a 
mixed cake as will exhibit upon analysis the same amounts of oil, flesh¬ 
forming, and albuminous matter and the other constituents as are usually 
found in genuine pure linseed-cakes. The mere analysis, therefore, does 
not give any idea of the purity of the cake,” 

Professor Voeicker concluded his lecture on oil-cakes by alluding^to 
the poisonous nature of moulded cakes. The mixture of bran, he says, ‘ is 
very apt to produce mouldiness. The cake is more porous and softer than 

pure linseed, and consequently far more liable to deterioration in a moist 
atmosphere than pure cake. In fact, it would seem that all mixed cakes 
are more liable to this degeneration than pure ones of whatever seed they 
may have been formed.” Professor Voeicker thought that thepoisonous 
property of mouldy cake was due to the gprowth of a fungus. ** Onesarnple 
of such cake,” the Professor stated, ” had, to his knowledge, killed not less 
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than fourteen sheep, three horses, and a pony belonging to a gentleman who 
gave them only small quantities, the whole of the animals having been killed 
within two days.” Professor Voelcker, in an essay on The Influence of 
Chemical Discoveries on the Progress of English Agriculture (Journal, 
V0I. XIV., New Series, 571),seems to take, however, lessexception to rape- 
seed cake than might be inferred from the above passages. *' Linseed and 
Rape-cake,” he there says, “ especially the former, are largely used for feed¬ 
ing and faltenine purposes, and if pure and in good condition, no food is con¬ 
sidered to equal linseed-cake for rapidly fattening sheep and oxen ” In the 
annual issueof the Journal for 1884, Professor Voelcker publishes some 
useful facts regarding Hard-pressed and Indigestible Linseed and De¬ 
corticated Cotton-cakes. ” Several cases,” he says, ” were brought under my 
notice in which the use of linseed-cake was suspected to have done injury 
to stock. A careful examination of the suspected cakes, however, showed 
that no ingredients prejudicial to health were present, nor that the cakes 
in question were mouldy or in a condition of incipient decomposition. The 
linseed-cakes complained of were, however, without exception, very hard- 
pressed—some as hard as a board, and on analysis proved to be greatly 
deficient in oil. Owing to the improved machinery which of late years has 
been introduced pretty generally in the American and in not a few English 
oil-mills, linseed is much more thoroughly crushed and harder pressed 
than in former years, and is thereby deprived more efficiently of its oil. 
Of all the constituents of food, ready-formed oil or fat unquestionably is 
the most valuable. Linseed-cake, comparatively speaking, poor in oil, is 
consequently less valuable than cake richer in that substance. In round 
numbers ifc of fat goes as far as 2^8) of starch or sugar in fulfilling simi¬ 
lar functions in the animal economy. Apart from the greater feeding and 
fattening value of linseed-cakes nch in oil, such cakes possess the further 
advantage of being softer and more readily broken up into small bits than 
hard-pressed cakes, which, as a rule, are deficient in oil.” Professor 
Voelcker then furnished the'following analvses of five samples of hard- 
pressed linseed 


LINSEED. 


Hard-pressed 

Cakes. 


t 


Composition of hard-pressed Linsbed-cakss. 



No. I. 

No. 2. 

1 

Moisture .... 

13*03 

11*03 

Oil . . 

6*76 

7*93 

• Albuminoids . . . | 

'3'*75 

27*81 

Mucilage, sugar, and diges¬ 
tible fibre. 

33*62 

35*99 

Indigestible woody fibre 

10*37 

7*16 

(cellulose). 

t Mineral matter (ash) 

S’ 4 ^ 

io*oS 


100*00 

' 100*00 


No. 3. 


I3'40 

7*37 

28-31 

36*13 

9’39 

6*40 


100'00 


* Containing nitrogen 
t Including sand « 


S‘o8 

0*19 


4 4 S 
4’74 


4*53 

••3S 


No. 4. 

No, 5. 

1 t’OI 

Il'IO 

6*33 

6*83 

32*94 

25-87 

35*07 

36-82 

8*90 

10*73 

5*75 

8*65 

1 100*00 

100*001 

S‘27 

4 M 

015 

3 ‘«S 


Commenting on these analyses Professor Voelcker says that sample 
No. 5 ,^n adulterated linseed-cake, which, moreover, was made 

from dirty, that is to say, badly screened seed ; “ but No. 4 cake 1 found,'' 
he adds, ‘ was made entirely from unusually clean linseed. Unfortunatel y 
It was very h^»*d-pressed, and poor in oil in consequence,and I have no 
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doubt all the mor« /ndigestible because it was so rich in albuminoids.” The 
person who submitted that cake for report informed Professor Voelckerithat 
it had killed two cows, upon which the Professor wrote: “ On analysis 1 

did not find a trace of any metallic or mineral poisons in it, nor did the mi¬ 
croscope reveal any injurious or questionable weed-seeds ; the cake, indeed, 
was made, as just stated, from unusually clean linseed and nothing else, 
but, unfortunately, it was as hard as a board. 1 think it very likely that it 
caused the death of the cows, not because it contained any positively 
poisonous ingredients, but because it was poor in oil and rich in nitroge¬ 
nous compounds, and was in a mechanical ’condition in which such cake, 
as usually given to stock, is unquestionably most indigestible.” 

“ For comparison with the preceding analyses, I append the following 
three—one representing the composition of a pure linseed-cake of average 
quality, somewhat poor in oil; the second showing the composition of 
superior linseed-cake, and the third that of a pure linseed-cake of the best 
quality 


Composition op thkeb pure Linseed-cakes. 





No. I. 

No. 2. 

No. 3* 

Moisture ...... 

• 

p 

13*25 

12*44 

12*06 

Oil . . 

a 

1 

• 1 

10*33 

i2*i6 

13*76 

* Albuminous compounds • 

• 

p 

32*06 

29*56 

29*3« 

Mucilag^e, sugar, and digestible fibre . 

• 

p 

30*80 

31*18 

29*96 

Indigestible woody fibre (cellulose) . 

• 

p 

8*26 

8*67 

10*13 

t Mineral matters (ash) . . ' . 

• 

p 

5*30 

5*99 

4*78 




100*00 

100*00 

1*00*00 


* Containing nitrogen S'*3- CIS 4'^ 

t IncludiDg tADd 0*40 l’39 0*94 


The reader should consult the article Linum usitatissimum—Linseed— 
Vol. V., 56 to 77, for further information. 

IL—RAPE AND MUSTARD OIL-CAKES. 

One of the earliest statements regarding Rape-seed-cake is that published 
by Mr. J. Thomas Way in 1849. In his paper on this sulyect he gives 
the following tables of the analysis of rape-cake and rape-seed 


Analysis op Rape-cake. 



Nitrogen. 



Ash. 


ISt 

Analysis* 

2nd 

Analysis. 

Mean. 

Oil. 

Water. 

1 

Sample No. 1 • • 
Sample No. 2 • • 

5*29 

5*62 

5**7 

5*54 

5*33 

5*58 

4 

11*63 

10*62 

1 

7*o6 

6*62 

S'70 

10*41 
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Analysis of Rape*seed. 


Nitrogen. 




ISt 

Analysis. 

2nd 1 
Analysis. 

Mean. , 

Oil. 

> 

Water. 

Ash. 1 

1 

4*17 

4*26 

4*21 

1 

37*84 

1 

6*44 

3*3* 


” All that can be said from the above analysis of rape-cake is, that it is 
very much the same with that of linseed-cake. Till lately, however, the 
hot flavour of rape-cake has been an insurmountable objection to it*as a 
substitute for the more costly article. Rape-cake has been more often em¬ 
ployed as manure. The following analysis of its ash, made for me bv Mr 
^ggar, will not, therefore, be without interest;— ^ 


Composition in too parts of the ash of Rape-cake. 

Sand and Silica 
Phosphoric Acid 


Carbonic Acid 
Sulphuric Acid 
Lime 

Mag’nesia . 

Oxide of Iron 
Potash 
Soda 

Chloride of Potassium 
Chloride of Sodium 


13*07 

32*70 

2*15 

1*62 

8*62 

M *75 

4*50 

21*90 

*»• 

0*17 

0*46 

100*00 


The ash of rape-cake is, therefore, in every respect the counter-part to 
that of linseed-cake. A ton of thecakewill contain 128ft of mineral matters 
on^third of which is phosphoric acid, one-fifth potash, and one-seventh mag* 
nesia. Even although, as in the second specimen of cake analysed the 

total quantity of ash should be greater, the above numbers will hold good 
the excess being sand.” ' 

In Morton s Cyclopaedia of Agriculture it is stated that " Rape-cake 
which has for a long time been used on the Continent, in the form of rape- 
dust, as an excellent manure, has lately been imported into this country 
in large quantities; and is now used both for feeding cattle and sheep 
and for manuring the land, much more generally than was the case sorne 
years back. Then, again, after the remark that rape-oil is apt to turn 
rancid and the quantity of it left in the cake is liable to give a flavour 

^jected to by cattle, the following occurs Sheep, however, as shown bv 
Mr. PuMy, do not dislike rape-cake so much as cattle, and thrive upon it 
remarkably. Rape-cake being much cheaper than linseed h^ been for 
this reason recommended for the fattening of sheep.” 

From the above sketch of the chief opinions that have been advanced 
i^arding rape and mustard-cake mixed with linseed, it will be seen that 
both are objected to in cakes intended as cattle food, a prevalence of mus- 
wrd, according to some writers, renderirig the mixed cake almost, if not 
entirely, poison. In support of this statement it need only be necessary to 
quote one or two of Professor Voeicker’s remarks. ''Wild mustard 

commonly occur in inferior linseed'; when such cakes 

bmi? I ^ pungent smell of mustard is deve- 

ped. 1 may observe, m passing, that rape-cake ought always to be 
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tested in this manner ; for rape-cake, especially that which is sold as Indian 
seed, very generally contains a large amount of mustard seed, and be¬ 
comes so pungent that it is extremely injurious to cattle, I have here a 
sample of a cake sent to me for examination not long ago, which had 
killed three oxen. It is a rape-cake of the description just named, 
Indian rape-cake containing a good deal of wild mustard.” But many 
writers" speak almost favourably of rape-cake, and even Professor 
Voekker himself, in one of his last papers (quoted above at the end of 
the remarks under Linseed-cake), links it with linseed as a useful feedin, 
cake. The explanation of these somewhat conflicting opinions woul 
seem to be a confirmation of tlie contention advanced oy the writer 
under Brassica (Vol. 1 ., pp. 520 to 534) that greater care is necessary 
than is apparently made by the exporters of rape and mustard-seed 
from India. Little o> no true mustard-seed is grown in India. 
The mustard of Indian commerce is the seed of Brassica juncea, a per¬ 
fectly distinct plant from the mustard of Europe. At the same time 
the properties of the various forms of seeds exported from India 
as rape, differ from each other as widely as the mustard of India 
from the mustard of Europe. It seems highly probable therefore that 
the evil eiTects observed by many writers from pure rape-cake and from 
linseed-cake which contains rape or mustard, are explicable by the 
theory that certain of these seeds are more injurious than others. This 
hypothesis would, therefore, seem to call for more careful chemical investi- 
gatfon into the nature of the separate seeds of Brassica obtained in India. 
The habit of growing rape and Indian mustard intermixed with linseed is so 
wide-spread in this country that it seems likely many years will have to 
elapse before the rayais can be induced to alter thcirtime-honoured practices. 
The drying property of linseed is greatly lessened by the admixture, but 
to the people of India this is no serious disadvantage, so far as they are 
concerned, in the consumption of oil. For the export trade it is quite other¬ 
wise, and, since the bulk of the linseed is grown for the foreign markets, it 
would seem at least desirable to be able to recommend the avoidance at 
least of the cultivation of a form or forms of Brassica which not only 
lower the value of the linseed, but render the cake to a large extent a dan¬ 
gerous article of cattle food. 

For further information the reader should consult the article Brassica, 
Vol. L, 520 to 534. 

III.—COTTON-SEED-CAKE. 

The reader will find a certain amount of information on this subject in 
the article Gossypium (Ko/. /I^., JJ-J7), but it seems desirable to supple¬ 
ment the opinions there advanced in the light of the present article, namely, 
with regard to specially prepared oil-cakes which are to a large extent com¬ 
binations of more'than one form of the by-products of Oil Mills. It seems 
unnecessary, however, to do more than give here the opinions of the late 
Professor Voeicker. In his lecture delivered in 1863 on this subject, 
the Professor said:—‘‘Allow me now to direct your attention to cotton- 
cake. Cotton-cake of the best character is hardly ever now met with 
in the market; the horrible American war has cut off our supply. 
Cotton-seed has a hard shell, which, in some varieties, amounts to on^nalf 
the weight. The best cake is made from the kernels only; but it is not 
made in this country, because we have not the proper machinery for shell¬ 
ing seed.” ” In the whole seed cotton-cake there is sometimes such an 
ex^ss of husk or indigestible cotton-fibre present, that the animal which is 
f^ upon it has not the power to digest it: a mechanical stoppage takes 
place in the lower intestines, inflammation of the whole intestinal canal 

O. 114 




Products oj India. 


473 


Cotton>seed-cake. 


(G. Wait.) OIL-CAKES. 


ensues* and the animal dies. In these cases the death is frequently mis¬ 
taken for a case of real poisoning ; but there is nothing either poisonous or 
deleterious in cotton-seed ; nevertheless, it acts injuriously, by fusing a 
mechanical obstruction, and the result is the same as that sometimes pro¬ 
duced by a strong irritant or metallic poison. There is, indeed, great 
danger in giving the whole cake made of the seed indiscriminately, that 
is to say, in too large a proportion; it ought always to be g’ven in the 
form of meal, together with roots or other succulent fo<^ which have a tend¬ 
ency to keep the bowels open.” 

In his later paper published in 1884, Professor Voeicker deals with 
the degeneration of decorticated cotton-seed-cake, due to hard pressing, 
from the use of more perfect means of expressing the oil. The same 
result is attained as has been shown with hard-pressed linseed-cake, 
a cake poor in oil and unduly rich in albuminoids. ITe furnishes the fol¬ 
lowing analyses of nine samples of cotton-cake taken at random from the 
analytical results of a large number of cotton-cakes examined : — 

Composition of Decorticated Cotton-cakes of variable ouality. 


Moisture . . . . 

Oil . . 

• Albuminoids . 

Mucilage, sugar, and 
digestible fibre 
Indigestible woody fibre 
Mineral matter (ash) 


No. 1. 

No. 2. 

No. 3. 

No. 4 * 

1 

No. 5. 

1 

9*28 

8-59 

7*95 

8*75 

8*95 

12-93 

22-10 

16-57 

15*70 

10-23 

46-37 

43-87 

1 

| 2’37 

49*02 

49*04 

21-92 

17-29 

22-86 

17 * 5 * 

22*92 

3'47 


3-10 

3*51 

3*21 

6*03 

5-84 

7*'5 

5*50 

5*65 

100*00 

100*00 

100*00 

100*00 

100*00 


» r 


Containing nitrogen • 


7‘4a 


6-86 


678 


7 * 8 S 


704 


Composition op Texas Decorticated Cotton-cake. 


Moisture ..... 

Oil . . . . , 

* Albuminoids .... 
Mucilage, sugar, and digestible fibre 
Indigestible woody fibre (cellulose) 
Mineral matter (ash) . • 


* Containing nitrogen 
«( T'U,. __ 


No. 6. 

I No. 7. 

No. 8. 

No. 9. 

10*15 

15*26 

38*37 

19*84 

• 10-83 
5*55 

io*oS 

11-66 

40*69 

24*65 

7*03 

5*89 

11*45 

10*60 

38-62 

25*57 

8*26 

5*50 

10*95 

8*76 

40*87 

23-29 

10-83 

5*30 

100*00 

100*00 

100*00 

100*00 

614 

6-51 

6'aa 

4 54 


**The preceding analyses show that the proportion of oil in decorticated 
cotton-cake varies from 8 $ to 23 percent, and the percentage of albumi¬ 
noids in round numbers from 38 to 49 per cent. A food containing 
nearly as much as half its weight of nitrogenous constituents and only 10 
per cent, of oil, pressed into a hard cake, is not suitable for herbivorous 
animals. Such food requires to be ground into meal, and largely diluted 
with starchy or similar meals that are comparatively poor in nitrogenous 
compounds, in order to be a wholesome and safe food for ruminants.” 
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J"">^ of cotton-cake Mr. W. T. Carrington in 1878 (Pastoral 

^tt^n rf° * a ^ "I'xture of equal parts of linseed and decorticated 
fna IS found a most suitable food with grass, the cotton-cake check- 

^ allowance of this mixture. 

^ 4ft increasing to 6Ib. as the beans approach ripeness. 

■“ P®’’ P®'' generally pa^well. 

Voeickep in his essay on The Influence of Chemical Discoveries 

cotton flg'tculture, says : “There are two varieties of 

a 1 U 1 .® PIngland from Egyptian cotton-seed. shell 

Nel O crushed together and the other is principally imported from 
INew Orleans, and made in America from decorticated seed/' Decortica¬ 
ted cotton-cake is also made, he says, to a small extent in England from the 
kernels imported from America. The high percentage of nitrogenous 
matter and the low amount of oil is dealt with by the Professor in much 

iu already been conveyed. He recommends that it 

Should be more carefully broken up than is necessary with linseed-cake, and 
given also more sparingly, being mixed by about twice its weight of Indian- 
C07 n or barley-meal, or meal rich in starch and comparatively poor in nitro¬ 
genous compounds. Its superiority for sheep feeding, when grass is poor 
or ^anty, is also alluded to, one-half to three-quarters of a pound per head 

cotton-cake being the daily allowance recommended. 

The reader should consult the article Gossypium herbaceum, Vol. IV., 
33 37, for further information. 

IV.—POPPY-CAKE. 

Of Poppy-cake, Professor Voeicker says : ** It is a good cake when it 
can be had in a fresh condition. It is remarkably sweet to the taste, and 
js nutritious, but in England, there is not a sufli':ient demand for it, and it 
is frequently a drug in the market. If stored, it becomes mouldy and acrid 
to the taste, and is then more or less injurious to cattle." 

Professor Anderson of Glasgow {Agricultural Chemistry) gives the 
following as the result of his analysis of poppy-cake 


Water. 

. ....... 

Nitrogenous compounds . . . . 

Respiratory compounds (mucilage, gum, &c.) 
F*ibre ........ 

Ash ....*.•. 


656 

11*04 

34*03 

23*25 

11*33 

» 3*79 

100*00 


A very nearly similar result was obtained by Soubeiran & Qirardin 
as follows:— 


Water • • 

Oil . . . 

* Organic matters 
Ash . . • 


11*0 
' 14*2 
62*3 
12*5 

100* 


* Containing nitrogen equal to 
Prot. compounds 



In France and Belgium, where the poppy is largely grown for its oil, 
the cake is highly valued as a feeding substance, and is also extensively 
employed as a manure. 

The reader should consult the article Papaver somniferum, Vol. VI., 
Pt. I., 19-21, for further information. 
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V.—EARTH OR GROUND-NUT CAKE. 

Professor Voeicker says of this cake: “Earth-nut is a useful and 
very nutritious cake when made of the kernel; but if the husk is ground 
up with it, it partakes of the same disagreeable properties which charac¬ 
terise the whole seed cotton-cake. The earth-nut is an aimond-like food ; 
it is to some extent indigestible. The cake must not be confounded with 
nut-cake, which, as now sold in the market, is nothing more or less than 
the refuse kernel of the palm-nut. The American or earth-nut cake seldom 
passes as such into the hands of the consumer, because it is ground up 
with other materials and made into linseed-cake. There is another kind 
of nut-cake which is only fit for manure. It is made of a bean grown in 
the Cape de Verd Islands. Three or four beans are sufficient to produce 
a very powerful aff^tion of the bowels, and in doses of an ounce this seed 
becomes a rank poison. Several cases of poisoning from the use of cakes 
which contained this bean have been brought under my notice at various 
times.” The poisonous cake, alluded to by Professor Voeicker, would 
appear to be castor-oil, for further information regarding which the reader 
should consult the remarks below on that subject. Earth-nut cake is an 
altogether very different substance, and a large trade might easily be 
created in it from India, but at present it is chiefly bought up byjthe cake- 
makers and used for adulterating linseed-cake. 

Professor Anderson furnished the following analyses of earth-nut 
cake: — 


Decorticated 

nut. 


Water. 

••♦«••••• 

Nitrogenous compounds. 

Respiratory compounds mucilage, sugar, &c.) 

. 

Ash ... 


The reader should consult the article Arachia h7pog«a, Vol I 282 for 

further information. ' * 

VI.—TIL OR SESAMUM-CAKE. 

As has alr^y been remarked, it is significant that while the exports 
irom India of the seed which yields this cake have year after year for some 
time past increased steadily, no writer on the subject of oil-cakes has ap- 
parently dealt separately with the one under notice. That it is being em¬ 
ployed by the cake-makers *jn the fabrication of what is known in the 
rtade^ certain qualities of linseed-cake, there would seem to be no doubt, 
ooubeiran & Girardin have published the following as the analysis of the 


Water 

Oil . 

• Organic matters 
Ash . 


11*0 

13*0 

65-5 

9'5 


100*0 


• Containing nitrogen equal to', 

Prot, compounds .... 
The ash contains soluble salts 
Phosphates calculated as bone phosphates 



EARTH OR 
GROUND-NUT 
CAKE. 

II 6 



TIL OR 
SBSAMUU- 
CAKE. 

II7 
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As a manure, this cake would, therefore, appear to be far less valuable 
than rape, castor, or hemp, but as'an article of cattle food it is probably 
very wholesome, since the relation erf oil to nitrogenised compounds is less 
arbitrary than in most oibcakes« The seed also is very small, contains no 
indigestible husk, and is largely eaten in India as an article of human food 
^facts which all tend to confirm the opinion that sesamum^cake is per¬ 
haps onreof the most wholesome of alK Professor Anderson gives the 
following as the results of his analysis of the cake which, bye-the-bye, he in¬ 
cludes in a List of the Principal Varieties of Cattle Food 

Wat®".1038 

Oil . . . . . . . . , . 12*86^ 

Nitrogenous compounds •••••«, 3**93^ 

Respiratory compounds mucilage, sugar, &c.) . 21*92 

Fihie.9-06 

Ash.1385 


100*00 


The article Oil-cake 'n the Encyclopaedia Britannica shows the chemical 
composition of this cake as— 


Water .......... 8*06 

Oil . ..11-34 

• Albuminous bodies ....... 36-87 

Mucilaee, sugar, digestible 6bre, &c. .... 25*05 

Woody fibre ......... 8*14 

Miner^ matter (ash) ....... 10*54 


100*00 


* Containing nitrogen ....... 5*90 


The reader should consult the article Sesamum indicum, Vol. VI., Pt. 
II., for further information. 


CASTOR- 
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Valuable 

manure. 


VII.—CASTOR-CAKE. 

In India this is one of the most highly valued of ail oiheakes as a 
manure. In Europe it has acquired an evil repute as one of the most 
dangerous of substances when used in the fabrication of inferior qualities of 
linseed-cake. In commerce it appears to be sometimes designated Jatro- 
pha manure. In Morton’s Cyclopedia of Agriculture the following pas¬ 
sage occurs on this subject :—“This cake can only be used as a manure; 
for feeding purposes it is entirely unsuited, as the oil still remaining in the 
cake is exceedingly purgative and poisonous. This Jatropha manure was 
recently analysed oy Mr. Thomas J. Herapath who found it to contain in 
100 parts— 


Water.10*24 

Organic matters ........ 81*88 

Ash 7<88 


100*00 


Percentage of nitrogen in fresh cake 
Percentage of nitrogen in dry cake . 


4*20 

4*68 

% 
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{G, Watt.) OIL-CAKES. 


The ash contained in loo parts 

Soluble salts . . . • 

Carbonates . • . • 

Insoluble phosphates . • 

Silica^ &c. • • . 4 


6-193 
21 ’OJO 

53*554 

19*183 

lOO’OOO 


Perhaps a more instructive table of the analysis of castor-cake is that 
published by the late Professor Anderson of Glasgow in his Agricultural 
Chemistry as follows :— 

Water.* 2 * 3 i 


Oil . 

Albuminous compounds 
Mucilage, sugar, fibre, &c 

Ash . 4 4 


24*32 

21*91 

35*38 

6*o8 

lOO'OO 


Nitrogen •••••••«•• 3*30 

Silica 4*4* l•444I 9^ 

Phosphates 4 4 . 4 4# # 4 . 2*81 

Phosphoric acid in combination with alkalis . « • 0*64 

The reader should consult the article Ricinus commumSi Vol. VI ., Pt. 
I.,for further information. 

VIII.—COCOA-NUT-CAKE. 

Professor Voeicker, in his Essay on The Influence of Chemical Dis* 
coveries on the Progress of English Agriculture^ says: “ Cocoa-nut-cake 
and palm-nut-kernel-cake and -meal are produced at Liverpool and other 
places in England, and are much appreciated for their fattening properties. 
These cakes contain from 14 to 15 per cent, of albuminous compounds, and 
variable proportions of oil, and are better adapted for fattening stock than 
for young growing animals or store stock.” 

The analysis of palm-kernel cake is given as— 

Water.. 


Oil .... 

* Albuminous bodies 
Mucilage, sugar, fibre, &c. 
Minersu matter (ash) 


8-43 

30*40 

40*95 

10*72 

100*00 


* Containing nitrogen ....... 4*50 

The reader should consult the article Cocos nucifera, Vol. IL, 443. 

IX.—NIGER SEED-CAKE. 

Although the seeds from which this cake is obtained are largely ex¬ 
ported from India, no information exists as to the extent the calce is 
actually used for feeding cattle. Professor Anderson, however, accepts 
niger seed-cake as one of The Principal Varieties of Cattle Food, and 
gives it the following composition :— 

Water. 

Oil. 

Nitrc^enous compounds ....... 

Respiratory compounds {i.e., mucilage, sugar, &c.) 

Fibre. 

Ash. 


6*23 

6*58 

25*74 

42*18 

11*15 

8*12 


100*00 
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In India this cake is considered valuable for milch-cows. 

should consult the article Guizotia abyssynica, Vol. IV 

I oO* IOD# 

X.—HEMP-CAKE. 

Professor Voelcker g-ives the analysis of a sample of hemp-cake 
which he made in 1875 as follows :— r r 

Composition of a sample of Hemp*cake, 

Moisture , 

Oil : 

• Albuminous compounds (flesh-forming matter) 

Mucilage, sugar, and digestible 6bre . 

Woody fibre. 

Mineral matter (ash) .... 


10*57 

11*17 

29*56 

iS*o3 

24*20 

6*47 


100*00 


• Containing nitrogen 


4*73 


Gallons 

Rupees 

Gallons 

Rupees 


3,617,299 

39 , 55»629 


1882-83. 

3 » 644»632 

41,62,768 

1888-89, 

3,841,732 

43,03,061 


1883-84. 

4,337,151 

49>59»768 
1889-90. 
4*339»399 
54 » 39»452 


1884-85. 

5,120,504 

53*40,4** 


He remarks: Hemp-cake is not equal to linseed-cake in feeding’ 
quality; but in my judgment it is worth more as ap article of food than 
whole-seed cotton-cake. About ^8-35. per ton would be a fair price for 
hemp-cake of good quality.” 

1 he reader should consult the article Cannabis sativa, Vo!. II., 121. 

TRADE IN OILS AND OIL-SEEDS. 

Prepared Oils.—The enormous amount of oil-seeds exported from India 
is out of all proportion to the quantity of prepared oils. It has been 
repeatedly pointed out that mills for the preparation of oil in India would 
seem likely to prove highly remunerative. The following were the exports 
from India of prepared oils for the past few years ending March 1889 •— 

1879-80. 1880-81. 1881-82. 

4,205,815 4,999.184 4,305,176 
56,94*53^ 58***»394 46,82,274 
1885-86. 1886-87, 1887-88. 

4,039,49* 4» *62,099 

45,88,119 47*10,555 

Of these exports nearly three-fourths are castor oil: of cocoa-nut oil, 
the only other of any importance, 1,525,910 gallons, valued at R 16,53,379, 
were shipped to foreign ports, chiefly to the United Kingdom and France 
in 1888-89. 

The above quotations include small quantities of animal, essential, and 
mineral oils in addition to the vegetable oils. The exports of animal oils do 
not seem to be of much importance, though the value has gradually in¬ 
creased from R3,478 in i88o-8i to R9,ii6in 18S8-89. The import trade is 
also improving, the figures in 1880-81 and 1884-85 having been ^24,246 and 
R33,253 respectively, and in 1888-89 R4 I,oi 3. The trade in essential oils 
.is of more importance; but the exports have decreased in value from 
^3,40,452 in 1882-83 to Ri,85,9i7 in ,1884-85; they were in 1888-89 
R2,67,797. The imports have improved from R29,6ii in 188081 and 
R4r,542 in 1884-85 to R46,994 in 1888-89. The export trade in mineral 
oils is not extensive; during 1884-85 it was valued at R27,i65, an^last 
year R 15,343. The imports, on the other hand, are of great value. They 
consist almost exclusively of kerositie orl from the United States. This oil 
ha5 increased from 9,692,269 gallons in i88o-8i to 26,299,091 gallons In 
1884-85 and 38,28^,559 gallons in 1888-89. T)ie value bf the kcrosine oil 
imported into India has been returned at R i,i 1,00,507 in 1884-85 and 
^**76,79,373 in 1888-89, or say, 700,000. 
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Trade in Oils and Oilseeds. 
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Oil-seeds.—In Mr. J. E. 0 *Conor*s Trade and Navigation Returns, the 
oil-seeds are given under the heading “ Seeds. ” A few of these may pos¬ 
sibly be used as spices and condiments ; or may be distilled for their essen¬ 
tia! oils. This is an unavoidable difficulty, but the amounts of doubtful or 
undefined seeds are comparatively small, so that the returns under “ Seeds ** 
may be accepted as meaning ‘'Oil-seeds.” In his review of the sea¬ 
borne foreign trade for 1884-85. Mr. O’Conor says of these see^s : This 
trade has devektped in recent years into one of the first importance, ex¬ 
ceeding greatly the trade in wheat, rice, jute (both raw and manufactured 
wmbined), indigo, or tea, and being exceeded only by cotton and opium.** 

^he figures below exhibit the way in which this trade has augmented 
since 1879-80 

Cwt, 

7,091,469 

10,229,109 


1879-80 

18^81 

1881- 82 

1882- 83 

1883- 84 

1884- 85 

1885- 86 

1886- 87 

1887- 88 

1888- 89 

1889- 90 


10,466,098 

i3»*39,2o6 

17,355,588 

18,250,688 

17,280,147 

15,866,604 

16,060,400 

15,569.978 

*5,794,742 


R 

4,68,58.929 

6,34^52,089 

6,05,40,987 

7,20,03,365 

10,08,37,583 

10,74,52,035 

9,94,83,498 

9,19,85,598 

9,38,50,242 

9,56,17,559 

10,62,75,533 


The trade in the principal kinds of oil seeds was as follows in the last 
four years: — 


Castor 

Earthnut 

Linseed 

Poppy 

Rape 

Til or Jinjili 


1885-86. 

Cwt, 

670,537 

655.670 

9,510,139 

695,097 

3,721,840 

1 , 759.343 


1886-87. 

Cwt. 

610,893 

945,895 

8,656,933 

612,654 

2,659,649 

2,114,484 


1887-88. 

Cwt. 

764,293 

1,261,637 

8,422,703 

456,308 

2,081,300 

2,747,270 


1888-89. 

Cwt. 

585,769 

827,997 

8,461,374 

730,455 

3,061,586 

1 , 537,444 


1889-90. 

Cwt. 

894,631 

1,394,191 

7,146,896 

482,893 

3,904,150 

1 , 775,559 


A material increase in the price of Rape-seed accounts for the larger 

^ smaller quantity of seeds exported. 

The trade in seeds is carried on mainly with England and the Con- 

bnent. England takes the bulk of the linseed exported, but some also 

j States, and to the Continent is consigned the bulk of 

the other descriptions of seeds. 

{W. R, Clark.) 

OLAX, Linn.; Gen. PL, I., 

Olax nana, Wall,; Fl. Br, Ind., I., sy 6 ; Olacine^. 

^tm.^-A/erom met', Santal. 

75 / Rev. A. Campbell, Econ. Prod. 
Chutia Nagpur, No. 8800. * 

\\i . undershrub found in the hot valleys of the North- 

West Himalaya from Nepil to the Panjdb, ascending to an altitude of 

5|000 t66t« 

A ^amp^Tl)~^^^ fruit is employed medicinally by the Santals {Rev. 

O. scandens, Poxb.; FL Br. Ind., /.. 575. 

Syu.—O. Bador, /fam,; Roieburghia baccata, 

Hind. J Koko-aru, Beng. j Rimmel, Kol.; Bodo~bodo. 

Narduli, urchirri. Mar,; Kurpodur, 


OLAX 

scandens* 
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124 

125 


MEDICINE, 

Fruit. 

126 

127 
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FOOD. 

Fruit. 

129 

TIMBER. 

130 

131 

132 


DTE. 

Root. 

133 


MEDICINE. 

Plant. 

134 


Juiee. 

135 

Leaves. 

136 


References.— FI. Ind., Ed. SS; Voigt, Hort. Sub. Cal., 3 r g 

Dalz. & Gibs., Bomb. FI,, 27; Brandis, For. m., 75 i Kurs, For. FI, 
Burm., /., 233; Gamble, Man. Timb., 8l ; Elliot, FI. Andhr., 23, 99, 
113; For Ad. Rep.,Ch. Nagpur, t 88 s, 2 g;Jour.As. Soc., Pt. II., No, 
II., 1867,80, 8t ; Gazetteers:—Bombay, XV., 429 ; N,-W. P., IV„ Ixix. 

Habitat*—A large, woody, climbing shrub, with a trunk often as thick 
as a man’s thigh ; found in the tropical forests of the Western Himilaya 
from Kumaon to Assam, and extending into Central and South India. It 
is found also in Burma and the hotter parts of Ceylon, and is distributed 
to Java. In Burma it ascends to the pine forests, at an altitude of 3»5oo 
feet. It is abundant on the wet ground near rivers and in ravines, and is 
most destructive to the trees, which it covers with its numerous branches 
and dark green foliage. 

Medicine.—A preparation of the bark is given for poverty of blood 
during fevers \Revd. A, Campbell). 

Food. —The fruit is employed in Hazaribagh for making sherbet 
(Revd. A. Campbell). 

Structure of the Wood.—Porous, yellowish-white, soft. Weight 381b 
per cubic foot. It js not put to any industrial purpose. 

OLDENLANDIA, Linn. / Gen. PI,, II., ^8, 

[ Ic., i, 822 ; Rubiace.®. 

Oldenlandia corymbosa, Linn,; FI. Br, Ind., Ill,, 64; f/') Wight, 

Syn —O. BI FLORA, Lam. {and of Roxb, not of Linn.) ; O. ramosa, Roxb.; 
O. HERBACEA & SCABRIDA, DC.; O. ALSINIFOLIA, Don; HBDYOTIS 
GRAMINICOLA, A'«r« H, ALSI NyEPOLf A, 

There cannot be a doubt but that the allied species (O. diffusa and O. 
Heynii) are used indiscriminately with the one here dealt with. Indeed, it 
seems doubtful if any practical purpose Is served by separating plants so nearly 
allied to each other as some of the so-called species in this troublesome genus 
(IVatt, Cal, Exhib. Cat.). 

Vem.— Daman-papar, Hind.; Khetpapra, Bbnc. ; Piriengo, Nepal; Po^ 
palo, kazuri, GoA ; Verri nlla veniu, Tel. ; Wal-patpaadagam, Sing. ; 
Parpata, Sans. 

References.— FI. Ind., Ed. C.B.C., 141; Dalz. & Gibs., Bomb. FI.9 
tt6 ; Rev. A. Campbell, Rept. Econ. PL, Chutia Nagpur, No. Sl 94 ! W 
W. Elliot, FI. Andhr., igt ; Rheede,Hort. Malab., X.,i.^; O Sfuiugh^ 
nessy, Beng. Dispens., 4OO ; U. C. Dutt, Mat. Med. Hindus, 176, 30 $, 
312; Murray, PI. & Drugs, Sind, rgs ; Gazetteers i-^Bombay, XV,, 

43S ; N.W. P., I., 8r ; IV., Ixxiii. ; X., Sff. , / *1,.. 

Habitat.—An abundant annua' weed, found throughout India from tne 
Paniab southward and eastward, ascending the hills to an altitude of 
5,000 feet. It is distributed also to Ceylon, Malacca, and the Philippines 

and to Tropical Asia, Africa, and America. 

Dye.—Revd. A. Campbell (Econ. PL, Chutia Nagpur) states that 

" this plant is the source of the Madras red dye known iri commerce as 
chay-root-'’ This of course is not the case, as the ccMnmercial chay-root is 
obtained from O. umbellata, but no information seems available as to whe¬ 
ther this species also may not yield a similar red dye,and Mr. Campbell s 

remark may therefore mean that it is so used. , . . .. u 

Medicine.—This plant is considered by Native physicians to be a 
valuable medicine in the treatment of fevers which have their origin in 
derangements of the bile. The entire plant is used. A simple decoction 
is employed in bilious fever with irritability of the stomach, and it also 
enters into the com position of many compound decoctions which are ad¬ 
ministered as tonics and febrifuges {U. C. Dutt). It isgiven 
and supposed diseases of the liver. In the Konkan the JUfCE of the I'BJves 

is applied locally for burning of the palms of the hands, and soles of the 

O. 136 
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Ad^ 


in feverrand this preparation, mixed with a little milk and sugar, is 
given internally for burning at the pit of the stomach {Dymock). 

Special Opinions.— § ** Kontxcary^ kheipapra, andgoluncho. —I have 
heard that Native physicians employ these in the form of decoction, with 
good effect, in chronic malarious fevers” {Surgeon J. Ffrench Muller, 
M.p., I.M.S, Saidpore). A valuable febrifuge decoction, largely used 
in bilious fever ” {Assistant Surgeon S. C. Bhuttacharji, Chanda, Central 
Provinces). “ Is also an anthelmintic” {Surgeon-Major P. AT. Mukherji, 
Cuttack, Orissa'i. “ A decoction made of this herb along with coriander 
seed, &c., IS very efficacious in checking long-standing fever ” (Assistant 
Surgeon R, Gupta, Bankipore), 

Oldenlandia umbellata, Linn.; FL Br. Ind., III., 66. 

Commercial Name. Chay-root, sometimes called Indian Madder. 

Syn* —O. PUBBRULA, C. Don; hbdyotis umbellata, Lam.yU. linari- 

FOLIA & PUBERULA, Wall. 

Surbuli, Beng.; Suriuli, Vkiva; Kalheuyoi, 
Lepcha; Saya, emburel cheddi, imbural, sayj^wer, Tak. i Cherivelu. 
ckir%^eru, Tel. ; Sayattmull, SiNO. > , 

rer ; Elliot, FL Andhr., 43 ; 

fndley & Moore, Treasury of Botany,\ 11 ., 808 ; Ainslie, Mat. Ind., 1 
//.,fOr ; (yShaughnesKy, Beng. Dispens., 400; Dymock, Mat. Med. W. I 

Ca/ Pr., Paris Exh., tr3; Baden ^ 

P^fi Pb. Pr., U^, 447 : Drury, U. PL, 240 ; Birdwood, Bomb. Pr., 209 ; 
McConn, Dyes & Toxu, Beng., 43, 44, 45 .• Lioiard, Dyes, 54 ; Smith, 
Iftct. Econ. PL, to6; Smith, Die., 1006 ; Ke-o> Off. Guide to Bot. Gardens 
& Arboretum,^79; Simmonds,[ Trap. Agri., 374; GazetteersMy 

Forester, X., 547; Manual of 

Habitat. A common biennial plant, met with from Orissa and Beneal 
southward to Ceylon, and in North Burma j occurs on sandy soils. It 
grows wild very abundantly in the Puri district, and is extensively culti¬ 
vated in many parts of Madras, near the sca-coast. In its wild state it is 
a low widely spreading almost stemless plant, but under cultivation it 
assumes a more erect habit and grows six or eight inches high. 

, ^ root-bark of this plant (commercially known as chav-root) 

with alum as a mordant, gives a beautiful red dye, which is fast, and was 

employed in Madras for dyeing the handkerchiefs for 
« hich that town was once so famous. Curiously, although the plant occurs 

but a considerable export trade in the roots exists between Puri in that 

Province and Madras. For dyeing purposes the roots of the w ild plant are 

preferable (Drury). They .are shorter and thicker than ^'1^! 

one-fourth part more colouring m.itter. 
of two years growth are preferred. It is said that chay-root rapidly 

^ of ^ ship, Xnce 

m GreM^’Brii^in"* attempts at dyeing with it 

the Chay-root is much cultivated in sandy situations on 

^e^reDof, the following interest- 

Landv^soiir ^ be reprinted :-"fh.s cultivation is confined to the very 

sufficients and »>" cannot penetrall 

beffirin tLmsM the plant will not fl. urish. Sandy soils, I 

tions are maHf- ^teat deal of manure. Prvp.ua- 

picketed for at least ten nights on an acre of land. This mode answer.s 

^ Or 140 
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better actually, than manure from a distance. The soil requires to be made 
very loos^and for this purpose, it is ploughed nearly every day for a 
month. The seeds are sown in August, and before doing so, the ground 
is well moistened by means of chattis or watering pots, a well dr pit in 

the sand being usually excavated close by. Immediately after the seeds 

are sown, the ground is again watered, and the process is repeated three 
times dsily till the yoyng shoots appear, after which the water need only 
be applied twice a day„ night and morning. Cowdiing should be mixed 
with the water once a day for the first fifteen days. Perpetual watering is 
the chief thing to be attended to, and this must be increased as the rout 
of the plant grows longer, in order that the moisture may penetrate to an 
equal depth. Weeding has also to be constanily performed. The plants 
flower and seed three times during s.x months, at the end of which time 
^hey die down and the roots are taken up. 

“ For this purpose the soil is looseneJ with an iron spud arid the roots 
carefully removed, so that they may not be broken. They are often a yard 
and upwards in length. The roots when taken out are dried in the sun 
for five days and then tied in large bundles of 2^ maunds. 

“ The expenses for an acre of land are as follows 


Manuring 

• • 

• 

• 

9 


• 

• 

fi a. 

. 2 8 

P 

0 

Ploughing 

• • 

• 

# 

• 

w 

• 

9 

• 

0 0 

6 

Weeding 
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• 

• 

• 


9 

9 

y Sr 

• ^7 0 

0 

Watering 
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• 

• 

• 

• 

9 

9 

• / ^ 

. 6 0 

0 

up roots 

• 


• 

• 

• 

9 

9 I 13 

6 

Schist 


• 

• 

• 

• 

• 

m 

• 

1 8 

0 


Total 28 7 ® 


DYEING. 

I4I 


‘‘ The returns are ij, 2, or 2^ putis of roots accordii^ to the quality of 
the soil and degree of pains taken with the cultivation. Each puit is worth 
The returns cannot, therefore, be considered large when com¬ 
pared with the constant care and attention required to secure a good crop.’* 
No returns are forthcoming as to the outturn cf the spontaneous chay- 
root, but in places where it is abundant the I^venue Department lease out 
the right to collect it. In Guntur, Madras Presidency, the rent sells for 
over R7,ooo. The same land can be worked only every third year lor 
spontaneous produce. 

Methods op Dyeino. —Only the bark of the root contains the dyeing 
substance, the woody portions being quite useless. 

Both old and new cloths may be dyed with this substance, but in old 
cloths the resulting colour is not so good as in the new; the freshness of 
the colour depends on the texture of the fabric {McCann^. The process 
of dyeing, as described by the Balnjis of Ganj^m, is as follows 

“ To dye a piece of cloth for a woman’s garment 16 cubits long, make 
a mixture of ij seers gingelly oil, 8 tolas of alum, 3 seers of clear water, 
and 2 seers of well pulverised chay-root, and wash in this the cloth thrice 
on three successive days, drying it in the sun after each washing. On 
the fourth day, wash the cloth again in clear water, and dry in the shade. 
Then boil the cloth for two hours in a bath of one viss of pulverised chay- 
root and 20 seers water, and dry it in the sun; the next day wash 
the cloth in clear water and again dry in the sun. Then again, wash the 
cloth in water containing the alkaline ashes used by washermen (called 
chakuUt kamum, and kharum) and again dry in the sun : afterwards 
wash again in clear water and dry in the sun. Then boil the cloth for 
two hours in a bath of 4 seers of pulverised chay-root and 15 seers of 
\ water and dry in the sun.* The next day wash the cloth in clear water 

O lAX 
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{McCann, Dyes and Tans, Bengal), Various modifications of 
this process appear to be adopted by the dyers at different places, but the 
preceding is the one most generally pursued, and the others merely differ 
in unimportant items. It will be seen that the essential process is the boil¬ 
ing with pulverised chav-root and the use of alum as a rtiordant. /I he 
whole process is a very tedious one, sometimes lasting over a month, and 
during the rainy season all operations are suspended. For producing the 
briliiant red Mddr3.s handkerchiefs known as Bandanas^ in which at one 
time a considerable export trade to the West Indies existed from Madras, 
the chay-root was employed i but since cheaper, though not so durable, sub¬ 
stitutes have been discovered, this trade has disappeared, and the use of 
the chay-root is now almost entirely confined to the dyeing of the cotton 
clothes worn by the Natives of Incfia as turbans, dresses, &c. No export 
trade exists in the dye-stuff. 

Medicine.—The LEAVES are considered by Native physicians to have 
expectorant qualities. A decoction in doses of about one ounce given 
twice daily is prescribed in colds, coughs, and asthma. The leaves dried 
and pounded are sometimes mixed with flour, and made into cakes which 
are eaten by those who suffer from consumption or asthma. The root 
is said to be used as a specific in snake-bite and in various cutaneous 

disorders; but of its virtues in these ^cases no exact information is 
obtainable (Ainslie). 


OLEA 

c uspidata 


MFDICfNE. 

Leaves. 

142 


Roou 

•143 


OLEA, Linn.; Gen. PL, //., 6 yg 
0 :ea cuspidata, Wall.; Fl. Br. Ind., Ill,, 61 r ; Oleace^. 

Syn.-O PERkUGINEA. Royle , III ., 2 S 7 , t . 6 s , f . 7, 

Considerable confusion seems to exist in some books as to wliether this 
IS merely a variety of the Wild Olive (Olea europea var. sylvestris) or 
an ^hogftthftr different species. The remark on O. cuspidata in the Flora of 

to favour the Jatter idea. There it is noted that. 

"'^5 supposed a variety of the Wild Olive by Dr. Stewart. Brandis says 
udinersby the more lax inflorescence; the upper surface of the leaves glossy n(tt 
dull ^rey, the lower surface reddish instead of white, smaller fruit, the absence 
t spines and a more distinctly marked heartwood. I he enspidation of the 
eaves, distinct in Wallich*S specimen and relied on by Boissier as a diagnostic 
mark, prov« variable if> the Indian plant ” It seems probable that both 
cuspidate anc^xO. sylvestris, whether vaiieties or different species, 
u ® j • indigenous in North-West India, but as yet very few attempts 
oeen made to separate the two by those who are interested in the 
M l sent to Kew of Wild Olives found in Baluchistan by 

r. d. M. Lace, of the Indian Forest Department, have been identified as 

"'bile in the same region Olea cuspidate appears also to occur. 

I ChiSOn, in his Catalogue of Panjdb and Sind Plants, regards O. 'CUSpi- 

. ^ ^ variety of the Wild Olive, but the differences between the two seem 

w tne writer to be very constant and well marked and verv nearly of the nature 
described in the Flora of India on the authority of Brandis. As it seems im- 

separate the two in the economic uses made of them by the 
iiauves ot India, the information with regard to the Indian Wild Olive wUl be 

^ Head of Olea cuspidata. and merely the various attempts at 

cu ivJi^ng introduced specimens dealt with under that of Olea europea. 

Kau, kan, Hind.; Kao, kohu, ko, kau, kan, Pn. •, Sha-wan, ttikh"' 

Pu.SHTU; Khan, khan, SlNl>; Khwan, shwan, 

t. 3 S; Gamble, Man. Timb., 7 <^ 7 > 
t Stewart, Ph. PL, tsg, Uo f AiUhison, Cat. Pb. PL, ih6 ; 

^ Sind, /rf .• fiaden Powell, Pb. Pr , s^7 : 

,0 ■ kZ' J V Balfcr, Cyclop., ///., 

9$ Kew Off, Guide to Hot. Gardens & Arborefuui, • Gazetteers:^ 
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The Indian Olive, 

Mysore & Coorg^ A, 60 ; Haadra^ 12; Dera Ismail Khartt i8; RdwaU 
pindi, 82,' Shahpur, 6g; GurddspuTf S 5 ; Simla, lO; Ind. Poresitr, 
IV., S 4 S ! V., 329; XIII., 5p, 70 f Agri.~HorH» Soc,, iTtd., youm., XlII,s 

284 { 86. 

Habitat.—A moderate-sized deciduous tree of Sind, the Sulaiman and 
Salt Ranges, the North-West Himalaya and Kashmir, eastward as far as 
the Jumna and found up to an altitude of 6,000 feet. It is distributed 
also to Afghanistan and Baluchistan. 

Oil.—In Afghdnistiin. a small amount of oil is extracted from the 
FRUIT, and is said to be used medicinally {Irvine j BelUw). At Kohdt,in 
the year 1851, an attempt on a large scale was made to extract oil 
from the wild olive of India. The oil was excellent, but the quantity 
obtained insufficient to repay a continuation of the experiment, as only one 
gallon of oil was got from a maund of dry fruit. It is doubtful, however, 
whether the method by which the oil was extracted was the proper one, at 
any rate, it appears to have been altogether opposed to the Italian process, 
as the fruit was dried in the sun and pressed in a common kolhu (oil press) 
instead of being collected into small mounds, the oil expressed by its 
own weight being first allowed to run off into receptacles, the fruit then 
pressed and the rest of the oil extracted, before fermentation set in. So 
much, however, is evident that oil can be made from the fruit of the Indian 
tree, and it se^s probable that by grafting from the European species 
and by: improved methods of extraction, the yield might eventually be 
improved. 

Medicine.—An oil is extracted from the fruit, which is used medicinally, 
as a rubefacient {Irvine ; Belleiv). The lbavf.s and bara are bitter and 
astringent; and are employed as an antiperiodic in fever and debility. 

Food & Fodder.—The fruit is eaten by the natives of the countries 
where it abounds, although there is not much pericarp on it, neither is 
it pleasantly tasted {Murray i Gamble). The leaves are sometimes gpven 
as fodder for goats. 

Structure of the Wood. —The timber has a whitish sapwood and* a large 
amount of heartwood which is hard and from light to olive brown in colour. 
Weight 68 to Szlb per cubic foot, averaging 73®. 

Domestic Uses.—The timber polishes well and is much prized in tur« 
nery. It is used for the handles of agricultural implements, for cotton 
wheels, walking sticks, and combs. The crooked timbers are largely em¬ 
ployed in boat-building on the Indus. It is also burned as fuel in regions 
where it is abundant. It might be utilised.as a substitute for box-wood 
for engraving purposes, and in place of the wood of the European olive 
for inlaying work, since it is often prettily marked. The twigs are some¬ 
times employed in making the twig bridges of the Western Himalaya, 
but for this purpose they are not considered so good as those of Parrotia 
JaCquemontiana. 

Olea dioica, Roxh.; Fl. Br. Ind., III., 6t2 f Wight, III., /. 

Syn.—O. WiGHTiANA & Hbyneana, Wall. 

Vem.— Atia-jam, Beno.; Kala ktamoni, Nepal ; C. P. iParjamb, 

Bomb.; Karambu, Mar.; -KoH, Tam.; Parjamb,burra~nuge, mudla, 
Kan. 

References. — Roxh., Fl. Ind., Ed. C.B.C., 36; Voigt, Ilort. Sub. Cnl., 

527 ; Kura, For. Ft. Burm., II., /57 / Beddnme, For. Man., 154; 

Man. Timb., 257 : Data. & Gibs., Bomb. Fl., IS 9 ! DC., ^ p" 

28^; Lisboa, U. PI. Bomb., 9S, 16$ ; Drury, Useful PI. of Indxa, 3^8{ 

Balfour, Cyclop., III., ig ; Gaaelteers: — Bombay, XV., 74, 437 » AVit,, 

25 ; Settle Rept., Chanda Dist., App., VI. 

Habitat.—A glabrous tree, 30 to 60 feet in height, found on the lower 
hills of Assam and Bengal, and throughout the Deccan Peninsula. 
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The Introduced Olive, 


{W. R Clark,) 


OLl^A 

g:landulifera 


Medicine.—The bark is said to be used as a febrifuge in the Central 
Provinces. 

Food.—The tree bears a fruit which is about the size of a Spanish 
olive, and is reported to be eaten in curries and to be also pickled. The 
fresh fruit is an article of food in famine times. 

Structure of the Wood.—White, stronp^, and close-grained. 

Domestic Uses.—The timber is extensively used by the inhabitants of 
Assam for various domestic purposes. 

Olea europea, Linn. 

The Olive. 

References, — OC.^OrigitiCult. Pl.^^g jStewart, Pb. PI., ; O'Shaugh- 
Hfssy, Beng. Disbens., 43%; Irvine, Mat. Med., 120; Baden Powell, 
P6. Pr,, $87 ,• Christy, Com. PI. & Drugs, V., 48 ; Foyle, Prod. Fes., 
360 ; Balfour, Cyclop. HI., 20 ; Smith, Du., 2g7 ; Kew Off. Guide to Bot. 
Gardens Bf Arboretum, P5; Simmonds, Trob. Agri., 892; f. Harris 
Browne, The Cultivation of the Olive^ Agri. Horti. Soc., Ind, : — Trans., 
•/., 28s, 401 ; ///., ; fV., 92 ; Jvurnal, /., 401; 11., $0, 297 ; HI-, 248 / 

X., j 16, Set. Ixxxix,, clxxii. ; Gaeetteers:—Mysore <&* Coorg, I, 62; 
Bannu Dist., 28/ Fdwalbindi, 1$ ; Haedra. 18; Peshawar, 18, 27; 
Ind. Forester, V., 329; XI., 55; Settle. Fept., Kohat, 28^29. 

Habitat.—This*small shrub-like tree, most probably a native of West¬ 
ern Asia, is now introduced and cultivated in almost ail the countries 
around the Mediterranean. It thrives well in dry climates like those of 
^ria and Assyria, and has been successfully acclimatised at the Cape of 
Good Hope, in some parts of America, aivd in Australia. 

Cultivation in India.— Attempts have been made to cultivate this 
olive in various parts of India, but with small success. The tree grows 
well but is not productive. It flowers, but the fruits seldom set, ahd in 
cases where they have done so they have dropped off before becoming 
mature. Some trees of it exist in the Botanical Gardens at Calcutta 
which were introduced in i8>o, “but up to the present time,*’says Fir- 
minger (1874), “the^ have never borne.” 

In 1842 several impoi'tations of European varieties of the Olive tree 
were made to the Bombay Botanic Gardens at Dapooree and Kaira. Al¬ 
though they grew well they did not flower. At Bangalore in the Govern¬ 
ment Gardens it attained a height of twenty to thirty feet, but did not 
flower freely and only fruited occasionally {Agri.~Horti. Soc. Journals). 

In the PaniSb at Sialkote, an attempt was made to introduce the 
European olive from trees brought from Europe. They grew \K‘ell, and 
appeared quite healthy, but though they flowered plentifully, the fruit would 
not mature. On attaining the size of a large pea it turned yellow and 
dropped off So far as the writer can ascertain, no ex¬ 

periments have been made by grafting the European olive on to the ordi¬ 
nary wild olive of India (Olea cuspidata), and the manuring of the trees 
^ems in some cases to have been entirely neglected. Possibly if a good 
Eqropean variety were grafted on to the Indian species and the plants 
^^^yily manured, which is always done in the cultivation of the 
Europe and in Australia, more successful results might be 
obtained. On several occasions the attempt has been made with more or 
less success to introduce the olive into Kashmir. It is believed the sub- 
* P*‘®senlly occupying the attention of the Administration, and it 

would appear that that State (of Indian regions hitherto thought of/ offers 
the best prospect of ultimate success. 

O. glanduUfera, Wall., FI. Br. Ind., III.,612 ; Wight, Ic. t., 1238. 

PANicuLATA, Roxh. not of R. Brown (an Australian species). 
^^^■~^(rair, galdu, gariir, KuMAON; Gulili, raban, sira, phalsk, Pb . 
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References Fi. fnd., Ed, SS ; Brandis, For. FL, Sog: 

Gamble, Man. 7tmb., 25S; DC., Prodr., VIIL, 285,’ Atkinson, Him. 
Dtst.,313, 744! Jnd. Forester, X., 34; Gaaetteer, N.-W. Provinces. X., 

Habitat. A moderate-sized tree, found on the outer Himalaya from 
the In 4 us to Nepal, between 2,500 and 6,000 feet. It is distributed also to 
the Nilginsand Anamalai Hills in South India. 

Medicine.—The bark and leaves of this species are astringent and 
used as an antiperiodic in fevers {Atkinson). 

Food & Fodder.—The leaves are given as fodder principally to 
goats. 

Structure of the Wood.—Pale browti, moderately hard, close and com¬ 
pact, weight, on an average, 54 to 55ft per cubic foot. It is durable, 

capable of taking on a good polish, and is not liable to be eaten by 
insects. 

Domestic Uses.—The timber is employed in regions where the tree 
occurs, in house construction, carpentry and turnery, and for agricultural 
implements {Brandis; Gamble). 

Olea robusta, Kurz, see Ligustrum robustum, Bedd.; Oleacea; VoI* 
IV., 640. 

Oleander, see Herium odonun, Soland; Apocynacevb; Vol. V., 348. 
Olibanuni, see Boswellia,,• Burserace.® ; Vol. I., 5x1, 

Onagrer, see Horses, Asses, &c., Vol. IV., 289. 

Onion? see Allium Cepa, Linn.; Liliace.® ; Vol. I., 169. 

ONOBRYCHIS, Gcerin.; Gen. PL, L, 5//, 

References.— FI. Br. Tnd., II., 141; Aitchison, Bot. Afgh.}Del. Com., 
S7t 5^* 

Several species of the leguminous genus^Onobrychis—exist in'India 

0^1' Clumber on the sandy and stony soil of Afghdnistin or 

Baluchistan. None of them are cultivated as fodder plants, like the 

baintfoin of Europe vOnobrychis sativa), and that- species apparently 
does not occur in India. k v- rr 

ONOSMA, Linn.; Gen. PL, II., 864. 

Onosma bracteatum, Wall.; Fl. Br.x.Ind„ IV., i'Qokkgww. 

Sjrn.-^O. MACROCEPHALA, Don. 

Vem .—Gaoatxhin (ox's tongue), Bbno.; Gul-i-gao-eabdn (the flowers), 
Kashmir ; Gao-aaban, Tam. 

References.— DC., Prod., X., 66; Pharm. Ind., irj; (yShaugknessy, 
Beng. Dispens., 49$ i Moodeen Sheriff, Supp. Pharm, Ind., 133! Dymock, 
Mat. Med. W. Ind., ist Ed., 478 ; 2nd Ed. 57* ; S. Arinn, Bomb. Druqs, 

9S i Irvine, Mat. M^d. Patna, 32 ; Birdvoood, Bomb. Pr., 48. 

Habitat.—A hispid, erect herb, found in the Western Himalaya, from 
Kashmir to KurhSon, ascending to altitudes of 11,500 feet. 

Medicine.—Royle says this is the Gao-sahdn of Indian medicine, and 
that it corresponds with the ^ovy\*aatro^ of the Greeks. Under the name 
of Gao^eabdn the hakims, in the bazdrs, sell parts of a plant, imported 
usually from Persia, composed of fragmentary leaves covered with tuber- 
culated glands, each terminated by a hair. The flowers {Gul-i^gao^tabdn) 
are purple, trumpet-shaped, and fully an inch and a half in length, 

Flora of British India says the flowers of O. bracteatum are only J inch 
lone.) The perfect plant has as yet not been seen in the bales that come 
to India, so that the detemrihation is still doubtful. 
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The Gao-zaban. 


( W. R. Clark.) 


ONOSMA 

echioides. 


Probably several species of Onosma, as well as other Bora^inaceous \ MEDICINE, 
plants (see Echiiim sp., Vol. IIL, 200), are sold under the collective name 
Gao eaban, either as substitutes or as adulterants, although it would seem 
that the Gao-zabdn of Aitchison (Coccinia glauca) agrees most closely 
tvith the description of what is usually sold in the bazars under that 
name. In indxa. Gao eaban has long been much esteemed by the Native 
practitioners as tonic and alterative, and is much prescribed as a decoction 
in rheumatism, syphilis, hnd leprosy {^Arjuri\. O’Shaughnessy, however, 
declares that it is a matter of little importance what the Gao-zabdn of 
commerce really is, as it has no great medicinal value, being merely 
emollient, mucilaginous, and perhaps sUghtly diuretic. 

Special Opinions. —§** The plant mentioned as being sent to England 
under the name of gaw~sabdn was forwarded by me to Dr. E. J. Waring, 
and he speaks of this in the Pharmacopceia of India, p. 127. It w'as one I 
of those plants which were raised by myself from the nuts oi gato-zaban 
which are always found with it in the bazdr. The plant was about si.x or 
seven months old and did not flower. It was very small and stemless, with • 
only five or six radical leaves. The largest leaves were about six inches 
long and six inches broad, and were covered with small dots, like white 
glands. When dry, the leaves are brittle and break easily. Some of the 
plants raised by me were more than tw'o years old, but neither flower^ 
nor thrived well. Some dry and pink flowers are sold separately in 
the bazdr under the Persian name of gule-gaw^zaban, which means the 
flowers of gavi^zabdn, but I am almost sure that they are not the produce 
of this plant. I have never found them in the bundles of gavi-zabdn. 

Although is not a very active medicine, yet it is a good refri¬ 

gerant and demulcent, and proves itself useful in many of the affections in 
which medicines of such nature are indicated. Kew medicines are equal 
to it for relieving the excessive thirst and restlessness in febrile excitement. 

U is also of great service in relieving functional palpitation of the heart, irri¬ 
tation of the stomach and bladder, and strangury. It is used in the 
form of an infusion prepared with either cold or hot water in the pro¬ 
portion of 1 to 20. Dose 5 ii to Jiv frequently or ad libitum** i^Honoy 
ary Surgeon Moodeen Sheriffs Khan BahadtiVy G, M. M, 0 ., Triplicane, 

Madra^. ** Gao-zaban is frequently used in combination with Bunufsha 
from a quarter to one tola in water as decoction in fevers. They bring 
on free perspiration*' {Meet Corner Alt, Native Doctor, Bhognipore Divi¬ 
sion, Etawah), gao-zabdn, as obtained from the bazir, is undoubt¬ 

edly a Borage. The gule gao^zabdn flowers have all the characters of 
those of Boraoinace^. They seem to be the flowers of an Onosma, the . 
leaves bf which are not used medicinally by the Naiives. In fact, the j 
leaves of one and the flowers of another species of Onosma seem to be 
used. Cacalias {sic.) have smooth leaves and can have no relation to the 
Gno-Zabdns of the bazars** {Assistant Surgeon S. C. Bhuttacharjce, 

Chanda, Central Provinces), 


Onosma ec}iioides, Linn.; FI. Br. Ind., IV., lyS. 

SyO.—O. HISPIDA, Wall. ; O. arenarium, Waldst. 

'Vtxn.—Raianjot, Hind.; Nmar .maharangi, •, Ratanjot, inaha> 
ranga, Idl-jari, koame, Pb. » 

References.— Stevart, Pb. PL, 366 ; Aitchison, Cat. Pb. & Sind PL, 
95 / DC., Prodr., X., 61, 66 ; Bois'‘., FI. Orient, IV., iSt; Murray, PL 
& Drugs, Sind, I72\ Baden Powell, Pb. Pr., 366 ; Atkinson, Him. 
Dist'., 7441 Agri.-Horti. Soc., Ind., Journ,, XIV., 52. 

Habitat.---A hispid, biennial plant, frequent througliout the Western 
Himalaya, from Kashmir to Kumaon. It is widely distributed from 
Siberia and Cabul to France. 
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Himalaya and Trans-Indus 
. i^iewartu being applie^d with ghi and the 

It IS employed by the Lambas of Lahoul, Spiti, and 

A I It IS also utilised as a substitute for 

f (Anchusa tmctona) and imparts a rich red colour to medicinal oils 

oil (Slewar^). In Nepil these roots brought from 
with oil and used as a dye for the hair, 
ivieai^cme. 1 he bruised root is used as an application to various 
terms of cutaneous eruptions. The leaves are said to possess alterative 
properties, and the flowers are prescribed as a stimulant and cardiac tonic 
in rheumatism and diseases of the heart {Stewart), 

Onosma Emodi, IPS//., Fl. Br. ind., IV., lyg. 

Syn. O. VEST^UM, Wall.; Maharanga Emodi, DC. 

u X., 7/; Murrayt PI, & Drugs, Sind, JJ 2 . 

o- ii sub-erect plant which is found in the Alpine 

Himalaya at altitudes between to,o<x> and 13.000 feet from Garhwal to 
Nepal and Sikkim. 

Dye. Murray, in Plants and Drugs of Sind, s2.y^\\\2X the roots of this 
plant also “make an excellent dye for wool and sTIk.** 

O. Hookeri, Clarke 1 Fl. Br, Ind,, JV„ Pj8, 

u ^ ^*^d. Or. ; Hooker, Him. fourn., II., 84. 

hirsute plant with perennial root-stock, found in alpine 
oikkim at altitudes between 12,000 and 14,000 feet. 

Dye. The Flora of British India states that this plant affords the best 
Lepcha red dye. Further information with regard to it does not seem 
to exist in works on Indian products. 

Onyx, see Carnelian, Vol. 11., 174. 

Opal, see Carnelian, Vol. 11 ., 175. 

Ophelia, see Swertia, Linn. ; Gentianacese ; Vol. VI., Pt. II. 

Ophiocephalus, see Fish, Vol. HI., 388. 

OPHIORRHIZA, Linn.; Gen, PL, II,, 63. 
Ophiorrhiza Mungos, Linn,; FL Br, Ind, III., 77; Rubiaceae. 

The Mongoose-plant. 

Vem,— Sarahati, HiND. ; GandhandkuH, Bbno. ; Kiri-puranddn, Tam.; 
Chettu, Thl.; Kajo-ular, javanesb; Dal-kattiya, wal, eka, meriya, 
mendi,S\UQ.i Sdrpdkshi, Saus. 

References.— pi. Ind., Ed. C.B.C., 235 f Flliot, Fl.Andhr.^ 62! 
Ainslie, Mai. Ind., II., 198; O'Shaughness-y, Beng: Dispens., 400! 
Pharm. Ind., 42; U. C. Dutt, Mai. Med. Itinti., 3 iy; Irvine, Mat- 
Med., Patna, 6^; Agri.-Horti. Soc., Ind., Journal (Old Series), VI., * 4 - 

Habitat. —A suffrutescent herb, met with in the Khisia mountains and 
Assam, up to an altitude of 2,000 feet. It is found also in Burma, Tenas- 
serim, the Andaman and Nicobar Islands, the mountains of the Western 
Peninsula and Ceylon. It is distributed to Sumatra and Java. 

Medicine.— All the parts of this plant, bu more especially the root, 
are intensely bitter, and may be used as stomachic tonics. In* Ceylon, it 
has a high reputation as a remedy for snake bite. The leaves, roots, 
and BARK, are made into a decoction and given in doses of half an dunce; 
but Roxburgh entirely discredits the idea of its having in this respect any 
medicinal virtues. Among the Sinhalese, it has got the name of na^ 
walli, from the fact that it is supposed by them to be a ^ecihe against the 
bites of the ribbon snake. Its name, O. Mangos (the Ichneumon plant), 
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Opopanax Resin. 


{W. R. Clark.) 


OPOPANAX 

Chironium, 


IS derived from the fact that it is supposed to furnish the Mongoose with 
an antMote when bitten in its conflicts with poisonous snakes. Koempfer, 
inhis^menttates Exottcee, gave a particularly high character to the plant, 
which, he says, he used successfully as a decoction in putrid fevers and 
malignant diseases, and in several cases as an antidote against 
the bites of|mad dogs both in men and in other animals {Agri,~Horti. Soc. 

iw .'l ^ m his account of Java Medicinal Plants, says 

his herb has been confounded with Ophioxylon serpentinum both by Murray 

and by Burmann, but that they are very distinct botanically, and the Ophi. 

'f altogether inert, while Ophioxylon serpentinum is a 
Jt iU ^ "^^'cinal plant. Ihe last mentioned plant by many writers also 

Asiat. Researches, IV.), and is 
»» febrifuge ivide Rauwolfia, VJ., Pt. I). In India, 

Uphiorrhiza Mungos 1$ not used internally, but the roots are sold as a 
charm against snake-bites {Irvine, Mat. Med., Patna). 

Ophioxylon serpentinum, Linn., see Rauwolfia serpentina, Bcnth. ; 

n . L Apocynace;e ; Vol. VI., Pt. I. 

vpiura, see Papaver somniferum, Linn. ; Papaverace>k ; Vol. VI., Pt. I.; 

[also Narcotics, Vol V., 331. 

OPLISMENUS, Beauv.; Gen. PL, III., 1,04. 

^ ^ \^lndia, /?/ GraminE£ 

Opusmenus Burmanni, Pelz ; Duthie, E'odder Grasses of Northern 

^*^ 1 - i Panicuu Burmanni, Linn.,' P. hirtbllum, 

Vcra-^CAi«a (Pilibhit), N.-W. P.; Chimakal gadi, utaniya, watani- 
ya (Chanda) gkor^chubba (Seoni), (Baiaghat), C. P. 

Rtterencta.—J^oxb., FI. Ind., Ed. C.BX.. 99; Rumph. Amb., VI., 14. 

Habitat.—A common grass, generally growing under the shade of large 
trees on the plains or at low elevations on the hills, which extends in its 
distribution from Qudh and Banda to Saharanpur and the Jhelum valley. 

Fodder.—Duthie in his Fodder Grasses of Northern India says that 
^ttle eat this g^-ass with relish, while it is young, and that Symonds says 
it makes good hay. ^ 

O. COlonus, Kunih., see Panicum colonum, Linn. ; Vol. VI., Pt. I. 

O. compositus, R. ^ •S’.,* Dulhte, Foddet Grasses of N, India, ij. 

Syn.— Panicum compositum, Linn. ; P. Sylvaticum, Lam. 

Reference. Fi. Ind., Ed. C.B.C., gg. 

HabiUt.—This grass is found in the Himalaya at Simla, Kumdon, 
Massiiri, and at Dehra Dun at the foot of the Massuri hills. 

Fodder. —Roxburgh, who describes it under the name of Panicum 
lanceolatum, says it grows under the shad 4 of trees, and that cattle are 
not fond of it. 

O. frumentaxieuSi Roxb . ,* see Panicum frumentaceum, Roxh., Vol. VI, 

OpobctlSctmum, see Balsamodendron Opobalsamu vaKunth, 

[BuRSERACEiC; Vjol. I.. 369. 

OPOPANAX, Koch.! Gen. PL. g22. 

Opopanax Chironium, Koch,; Umbellifer*. 

Jawe-ski, Beng.; Juwaskur 

> fttwashur, Arab.; Cawshir, gausnur, juvashur, Pbrs. 

IHll • O^Shaughnessy, Beng. Dis- 

KVfi '* fomb. Drugs, 67; Murray, PL & Drugs, Sind 
>gd; Irmne, Mat. Med. Patna, 44/ Vear-Book Pharm., i8j6, 625 ; BirdL 
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The Prickly Pear. 

I 

wood Bomh. Pr„ 42; Smith, Die., 299; Treasury of Bot., //., 8n ; Kew 
Og. Guide to the Mus. of Ec. Bot.,76. » 

Habitat.—This plant, which somewhat resembles a parsnip in its gene¬ 
ral appearance, is a native of Southern Europe and Asia Minor. 

Gum-resin.—The ROOT yields a milky juice which hardens and becomes 

a GUM-RESIN possessed of properties somewhat similar to those of Gum 
Ammoniacum and known by the name of Opopanax. 

Medicine.—Opopaanx is said to be much used by the Indian hakims 
who consider it an excellent stimulant and antispasmodic and prescribe 
it internally in doses of grs. 2-10, for uterine affections, flatulence, coljc, 
and convulsions {Irvine), Ainslie, Arjun, and Dymock say they have 
never seen this gum-resin in India, and that Javashir or Gatosiir is the 
name for Persian Galbanum. O’Shaughnessy, however, remarks that 
Opopanax is found in all the bazdrs of Bengal, and is even export^ from 
India to Europe. 

OPUNTIA, AfilL; Gen. PL, Bsr. 

Several species of Opuntia are found in India, but only one (O. Dillenii) 
is described in the Flora of British India, It is naturalised in this country, and 
has overrun immense tracts oi the hotter regions, such as in Madras, Bengal, the 
North-West Provinces, and the Panjib. 

[ Cacte*. 

Opuntia Dillenii, Haw,; FL Br, Ind., II., 6^^; Wight, III,, 114; 

The Prickly Pear. 

Syn.— Cactus indicus, Roxb, 

Vern. — Hind.; Nng-phana, phenUmama, Behq. iSamaf 
Mar. ; Zhorhatheylo, Guz.; Ndga^dali, Tam. ; Ntiaa^dali, Tbl. ; Nag^ 
pkansi, chabpal, chappal-send, Dec.; Naga~mulla, Malay.; Sha soung 
lit wa, ka la aaw, Burm.; Kodu^gaha, Sing. 

References.—^0x6., FI Ind., Ed. C.B.C., 395; Voigt, Hort. Sub. Cal.^ 
62; Brandis, For. FL, 24s; Gamble, Man. Timb., 208; Stewart, Pb. 
PI., roi; DC., Prods., Ill, 472; Origin Cult, PL, 294; Mason, Burma 
Its People, 42. , 748; Boyle, III., I., 9, 223 ; Ainslie, Mat. Ind., II., 
217; Dymock, Warden & Hooper, Pharmacog. Ind., Pi. HI., 991 
Btdie, Cat, Raw Pr., Paris Exh., 119 ; Lisboa, U, PL Bomb., 160, 199 f 
Liotard, Paper-making Mat., // / Smith, Die,, 298; Kew Reports, 1^7, 

37 ; Kew Bulletin, 1888, 765-/75/ 1889,26 ; Ind. A^., Oct. gth, t886, Oct. 
19th, 1889 ; Ind. Forester, IX., 62$ ; Gaaetteers: — Bombay, V.,126; My¬ 
sore and Coorg, I.,68 ; N.-W. P., IV., Ixxii.; Panjdb, Karndl,l6; Roktak, 

14; Sialkot, It ; Rdjpuidna, 27; Agri.-Horti. Soe,, Ind, {Transactions), 

VI. {App.), t-84; VII., 68: {journals), VI., 38; VIII., 223; X.,8. 
Habitat.—A ramous bush, inaigenous in America, but naturalised all 
over India, from Bengal and Madras to the Panjdb, and found in the Hi¬ 
malaya up to an altitude of 5,000 feet. Roxburgh, who d^cribed it under 
the name of Cactus indicus, believed it to be a native of India. As a matter 
of fact, however, it is most probable that it was introduced by the Portu- 

f uese. At all events, nothing was known of the various species of Opontia 
y the Greeks and Romans; they were first described by the Spanish and 
Portuguese writers of the sixteenth and seventeenth centuries, as curiosi* 
ties then introduced from the New World. Being introduced, they spr^d 
rapidly throughout the Mediterranean countries, and were most probably 
brought thence to India, where the large areas left uncultivated, favoured 
their peculiar habit of growth, in arid regions, in which no other plant 
could grow. When the cochineal insect was brought to India in 
* 795 » tPls species of Opuntia was then so prevalent in India as to lead the 
writers of that date to speak of it as the inaigenous species on which fortu¬ 
nately the cochineal insect was found to thrive as well as on the species of 
Opuntia which had been brought with the insect. {Conf, with remarks in 

Vol. II., 398.) 
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Fibre.—A coarse kind of fibrecan be obtained from Opuntia Dillenti 
which has been suggested might prove useful as a paper material. Dr. Bidie 
of Madras, speaking of this fibre, wrote :—“ The prickly pear, which so 
abounds and has become such a nuisance in the country, that large sums 
are expended annually in cutting it down and burying it, might prove 
valuable as a paper material.’’ Liotard, in his “ Materials in India Suit¬ 
able for the Manufacture of Paper,” describes it as a coarse fibre easily 
cleared of extraneous matter which he is inclined to think would pulp well. 
The samples of the fibre shown at the Colonial and Indian Exhibition 
were, however, by the paper-makers who examined them pronounced 
quite worthless as compared with other equally plentiful materials. 

Medicine.—The fruit is considered a refrigerant, the leaves, mashed 
up and applied as a poultice are said to allay heat and inflammation 
{Atnslxe), In the Deccan the baked fruit is given in whooping cough 
{Ltsboa). Dymock {Pharmacog. Ind.) states that a syrup of the fruit 

appears to increase the secretion of bile when given in tea-spoonful doses 

three or four times a day and to control spasmodic cough and expectoration. 
In Dacca the milky juice is given as a purgative in doses of ten drops 
mwed 3 . {Taylor, Topografhy of Dacca). The ripe fruit 

when eaten has the power of ^eing the unne red {Miller). 

Special Opinions —§ “ S^aid to be useful in gonorrhcEa. The hot- 
leaf applied to boils hastens suppuration ; the leaf made into a pulp is ap¬ 
plied to the eyes in cases of opthalmia ” {Surgeon-Major D. R. Thomson, 
M.D y C.I.E.y Madras). “The leaves, roasted and mashed, form a very 
good poultice, especially in scorbutic ulcers” {Native Surgeon T, R 
Moodallier, Chingleputy Madras Presidency). “ Juice used as a purgative 
also used as a demulcent in gonorrhoea^* (IK. Forsyth, F.R.C.S.. Edin 
Ctvtl Medtcal Officer, Dina,fore. North Bengal, fsf C. M. Mukerji, 
M.B.y Ctvtl Medxcal Officer, Dtnajpore). “The pulp of the leaf is used as 
a poultice in gumea-worm” {Surgeon-Major J. North, Bangalore). 

Food & Fodder.—The fruit is pear-shaped, but stands erect on the 
margins of the thick fleshy leaf-like joints of the stem. It is covered with 
thin sharp spines and tufts of minute spinules. It contains a somewhat 
refrigerant and highly refreshing pulp, which in times of scarcity is used 
as a food by poor people. Superior qualities are in Europe and America 

Prickly Pear, in Mexico 
the LEAVES also of a species of Opuntia are cooked in hot ashes, and the 

outer skin with the thorns being removed, the slimy, sweet, succulent 
interior is eaten. ^ 


In Spain experiments have been made, with a view to extracting alco¬ 
hol from the fruits of the prickly pear, and proposals have been made in 
India also to try and utilise for this purpose some of the tracts of Opuntia 
that exist in Mysore. It is said that in Spain the industry might ^ 
made a very profitable one, and in India, where the prickly pea 7 grows and 
flourishes without any attention on the sandy wast^ of Madras, Sind and 
Baluchistan, very little care would, no doubt, produce a good class of fruit 
The cost of cultivation would be very small indeed, and large tracts of 

^ ^almost no- 

is much used in India as a hedee-olanr 
about fields, and for fences around the homesteads. For these nuroosiS 

invaluable, bemg both impenetrable and uninflammable. ForS^ when 

villages were so often subjected to sudden predatory attacks in the’rou^lh 
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The Marsh Orchid 


valued « fmesthat pr^^ed the British tule in India, this plant was much 

f isolated villages, and it is said that 

eve/ plantations of prickly pear. Practically, how- 

nUnt Birdwood points out, the unrestrained growth of this 

atate -hat ^ Indian villages js very ^nducive to the generally insanitarv 

prevails in them, chiefly because the close growth of the fla't 
jointed stems branching out in every direction makes it difficult from the 
nature of the to keep the ground underneath free from decaying 

vegetation. If this be kept clear, the prickly pear is as harmless to the 
health of man as any other hedge. Another complaint made about these 
hedges IS that they harbour reptiles, but this also is dependent on the 
want of clearing away of undergrowth and decaying vegetable matter. 

1 he prickly pear is, however, v^ry apt to spread not only from its growth 
by cuttings, but also from the fact that the birds which eat the fruits can¬ 
not digest the hard seeds and these are cast out on the ground and ger¬ 
minate; but It will be found that in its growth it has a distinct preference 
tor waste and soils that will grow nothing else, and that it does not flour¬ 
ish so freely on rich well-cultivated land. Owing to the immense tracts 
of country covered with prickly pear in India, various attempts have been 
made to eradicate them or to utilise them for industrial purposes. In the 
way of eradication it was proposed in the Madras Presidency some years 
ago to utilise the masses of prickly pear that grow there by sowing tree 
seeds among them, in the hope that the masses of Opuntia might, in the 
first place, act as nurses to the seedlings, protecting them from the sun 
and browsing animals, and afterwards the trees growing up would shade 
the prickly pears to such an extent as ultimately to destroy them. The 
results of some of those experiments in Trichinopoly were very successful, 
the trees grew up, shaded the Opuntia, and ultimately destroyed it; but in 
other districts no such favourable effects were produced, and in dry rain¬ 
less regions, where the Opuntia is most abundant, the experiment neces¬ 
sarily fails. 

Por an account of the utilisation of Opuntia Dillenii as a food-plant for 
the Cochineal insect, see Coccus Cacti, Vol. II., 398-405. 

Orange flower or Neroli, see Citrus, Linn.f Rutace/c; Vol. II., 333. 
Orchil, see Lichen, Vol. IV., 636. 

Linn.; Gen. Pi., III., 620. 

Most of the species of this large and important genus of the Orchjds^S.- 
have tubers which, when properly prepared, are capable of yielding Salep {q. v» 

Vol. The salep of Indian commerce, obtained from this ^enus, 

is principally derived from the following species :~ 0 . latifolia, O. laxmora, 
and O. mascula —the first mentioned is a native of India, but the supply of 
the tubers is mainly drawn from across the HimAlaya. The species of Orchids 
are, however, far less important sources of Indian Salep than ase other Orchids— 
natives of the Himalaya. {Conf. with Eulophia, Vol. III., 290.) 

L Sir J. D. Hooker) ; OrCHIDEJE. 
Orchislatifolia, FL Br. Ind., VI., IZ'; {proof copy furnished by 

The Marsh Orchid. 

Syo.— O. LATIFOLIA /3 iNDiCA, Lindl.i o. Hataoirba, Don., Prod. 

Vera. — Salop or salad fthe tubers). Hind., Pbrs., Afghan. 

References.—/7. Orient., V., yr; Aitch., Afgh. Del. Com., rrj t 

Ind. Forester, XIV. 37 t f GaMetteers. N.~W. Prov., Agrt.-Hortu 

Soc., Ind., Journ., II., Sel., 436 / XIV., 5d. . 

Habitat. —An orchid which grows usually in damp meadows 
marshes, and is widely distributed from Europe over Temperate Asia. In 
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-iw j? rt WORIGANU 
(W.R.Llark.) Marjorana. 


India it occurs in the Western Temperate Himalaya, from Nep^I to Kash¬ 
mir and Western Tibet at altitudes between 8,ooo and 12,000 feet. It was 

found by Aitchison ip Khorassan in moist meadow land at an altitude of 
3,000 feet. 

Medicine.--The tubers of this plant, along with those of allied species, 
are collected in considerable quantities in Persia and exported, bv wav of 
Merit, to India, 

Orchis laxiflora, Lam,; Boiss,^ FI. Orient.^ F., 7/. 

Vera. — Salop, !,alab (the tub^s), Afghan. 

References.— Afghan. Del. Com., 1x4; Ind, Forester, X 2 V„ 37x. 

Habitat.— This plant has a similarly wide distribution with the preced¬ 
ing, being a native of the greater part of Central and Southern Europe, 
Turkey, the Caucasus, and Asia Minor, and reaching Persia, Afghin- 
istin, Tibet, and even the mountainous frontier of India. It is, however, 
pot described by Sir J. D. Hooker as met with in India proper. 

Me^cine.—“ The tub^s of this are collected with those of O. latifolia 
and, mixed with them, are exported dissalab or s^dap ” {Aitchison). 

O. mascula, Linn.; Boiss., FI. Orient., V., 68. 

The Salep Orchid, 

Vem.— misrie, Bbnq.; Salum, Guj. 

Refwences.— & Drugs, as in As. Fes., Vol. XI., 

^9 / Patna, p 7 ; Med. l op., Ajmete, 75/ ; Butler, Topi 

& Stats., Oiidh& Siiltanpur, 44; Agfi.-Horti. SOc., Ind.. Joum., II., 
Parti., 226 : Part II., Sel., 216, 43 $; Pro., 44r, 498; l/., Sel., 205 • 

Habitat.—Like the two preceding species O. mascula has a wide distri¬ 
bution throughout Central and Southern Europe and Asia Minor and 
Persia. It apparently does not occur in India. 

Medicine.— The tubers are one of the largest sources of European 
salep, consickrable quantities of it, prepared in Macedonia and Greece 
being imported into India through Bombay. * 

O. sp. (?) 

Food.—Stewart, in his Panjdb Plants, mentions that Bellew describes 
an Orchis the thick fleshy leaves of which in Afghanistan were cooked 
with gW and eaten by,the Natives, but says he doubts if this could have 

been an Orchis, as he (Stewart; has never heard of the leaves of one of 
these being eaten. 

ORIGANUM, Linn,; Gen. PL, II.^ //<9y. 

Origanum Marjorana, Linn.; FI. Br. Ind., IV., 6 ^8; Labiate. 

The Sweet Marjoram, Eng.; Marjolaine, Fr.; Maioran 
Germ. ; AfMapetKov, Cr. * 

' Marjorana HORreNs.s, Ma,nch. 

* Bkng. ; Bantuls^^ KuMAON ; Hurwo. SiND • Marru 

Murwa, Dec.; Mi„unjish, mardakuuh, Arab. ' ’ 


jI. A ! Atkinson, Econ. Prod.. N ^IV P xw ' 

Foods, 41: Birdrvood, Bomb. Pr., 6s : Kew Off Guidp tn nSn 

Arboretum, /05 G^etUer, Mysore & Coorf' I oV A fri ** 

IV., 28fv.;34,% ^Sn.-Norti. Soc. 

A .*^^*.*^*^* a native of Southern Europe. North Africa and 

Asia Minor. IS cultivated in gardens throughout India. espLallv fA 
South, for Its seeds. Almost naturalised in Kumdon. ^ ^ 

Oil.-An essential oil is distilled from the seeds which is used ac o 
perfume and for hot fomentations in acute diarrheea. ^ 
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Medicine. The seeds are considered astringent and are used as a 
remedy for cohc, for which purpose also the leaves are eaten along with 
those of Gyn^dropsis pentaphylla (Vol. IV., 192). Irvine says thriR^D 
PLANT IS used in perfumes and as a stimulant, ^ 

Opinion.— § “Cultivated near Bombay under the Portuguese 
Food.—The leaves are used as a seasoning herb. 

Origanum vulgare, Linn,i FL Br. Ind,, IV., 64S. 

This also IS called Marjoram by Europeans in India. 

Syn.— O. NORMALS. Don* O. laxiflora, Royle. 

Pb.; Jtfridu-miruvamuy Tbl. : Bui^ 
lut-iil'gesaly sutur, Arab.; Oushnehy ntigangosh, PsRS. 

^ nt ; Elliot,- 

5 2^^ , Agri.-Horti. Soc., Ind., 

5 / 5 , C.* ■^*'*”* ^ • 74 t Gaz.y N.-W. Prov., X., 

c ^K'Y^'ch occurs plentifully on the Temperate Himalaya, 

from Kashmir to Sikkim, at altitudes between 7,000 and 12,00 ) feet, and 
is distributed to Europe, No^th Africa, and North and West Asia. On 
some parts of the Himalaya, as for example, in the Simla District, it is one 
of the most abundant of herbs, miles of country having a plant or two 
at least every few feet apart. 

Medicine. It yields a volatile oil, used as an aromatic, stimulant and 
tonic in colic, diarrhoea, and hysteria, and which is applied locally also in 
chronic rheumatism and toothache, and dropped into the ear in earache. 

It IS said to stimulate the growth of hair and also to act as an emmena- 
gogue. 

Food The plant is used in the Panjdb as a pot-herb and, according 
to Aitchison, it is in Lahoul eaten as a vegetable. 

ORMOSIA, Jacks ; Gen. PL, /,, yyd. 

OrmosiA gl&uca, Wall.; FL Br. Ind.y II., 3^3» Leguminosa. 

Vem.— Chuklein, Lspcha. 

Reference. Gamble, Man. Timb., App., xvii. 

Habitat.—A tall tree of the Central Himalaya, found jibundantly, for 
example, in Nep^l, 

Structure of the Wood ^Greyish white, moderately hard. 

Domestic.—Gamble remarks that the bright scarlet seeds of this tree 
are employed by the Lepchas as a bait to catch jungle fowl. 

O. travancoria, Bedd.; FL Br. Ind., II., 233. 

References.— Man. Timb., r/6; Bedd., PI. Sylv., t. 4<;; Ind. 

F(yrestery III., 22, 23 . 

Habitat.—A tall tree, with finely grey-downy branchJets, met with in 
the Tinnevelly and Travancore hills. 

Structure of the Wood. -As yet it is scarcely known except to Native?, 
but is said to be very valuable and used for many domestic purposes 
{Ind. For.). 

OROBANCHB, Linn. ; pen, PL, //., ^4. 

A genus of parasitic plants which grow on the roots of many plants, chiefly 
field crops, such as the mustard, tobacco, poppy, 8ic. A great many species 
are described, but it is probable that the greater number of these are only varie¬ 
ties, due to the different foster*piants on which they grow. A good few 
special Afghan species have been described by Aitchlson {Afgh. Del. Com.), 
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( IV. R Clark.) O^OXYLUM 

indicum. 


one of which, parasitical on two species of| Artemisia, and another parasitical on 
a Chenopudiaceous plant, are said by|him to be eaten before the flowers expand. 

Mr. J. F. Dutniedescnbesa species of Orobanche which isused in Af^hinis- 
tin as a d^ silk. He says decoction otthis plant is made in water, 
carbonate of soda IS added, which makes a dye that g^ives a pale yellow colour to 
wtton and silk fabrics 1 be most important member, however, ol this genus is 
O. mdtea, a parasite on mustard and tobacco plants, which often causes great 
damage to the^ cro^. O. cemua, Laeff., is Irequently found on the popov 
plante of the Patna District {conf. with Papaver 80 ixmiferum, Vol. Vi., Pt. 

mir -fi n 9 » IS8, appears to be the peculiar form 

met with on the tobacco crops of the Deccan. 

Orobanche indica^ Ham.; FL Mr, Ind., 1 K, ORosANCHACEiE. 

Syn.— Phelip^a indica, G. Don; (?) P. ^gvptiaca. BoUs. 

ytm.^Sarsdn banda, hhdtuaghds, Hiao. y Turi sim, Santal: Khar^ 
gaing%, Pushtu; Vakumba, Bambaku, Deccan ; Tel 

RrferM^.— FI. /mi., Ed. C.B.C.y 467 ; Rrvd. A. CampbelL Econ 

Habitat.—A ramous. hairy herb, found throughout the plains of India 
especially in mustard and tobacco crops, and distributed also to Central 

and Western Asia. It appears as a yellow-stemmed, succulent aspara¬ 
gus-like shoot growing perpendicularly from the root-stock of the tobacco 
plant, sometimes singly, sometimes in clusters of five or six together AI 
though a noxious prasitic'weed. it is provided with rootlets which de’ 
scend into the earth alongside of its foster plant. Sometimes it grows in 
such quantity that when in blossom, it gives the fields a general purple 
or blue colour. As to its effects on the crops which it infests, the genera! 
opinion seems to be that it does no material injury to strong healthy Diams 
but injures greatly, even if u does not kill, weakly crops on poor soils' 
Some few y^re ^o It gave considerable anxiety to the tobacco culUva: 

tors of South India, and an extensive official correspondence ensued with 

the result that it seemed to be agreed the only effectual cure was to cu it 
off as It appeared, and thus prevent flowering. “ 

Fodder.--lt is sometimes used as cattle fodder, and there is everv 
reason to believe that, although cattle may at first be averse to it. they in 
time become greedily fond of it, and yield more and better milk than 
when otherwise foddered. {Conf. with the article Pests.) 

OROXYLUM, VenL; Geh. PI., If., 1040. 

1 • J- rr ^ l'337y I^JGNONIACE.®. 

Oroxylum indlCUm, VenL; FI. Br. Ind., IV,, syS; Wight Ic t 

INDICA, Bl.; BiGNONIA INDICA, Lin^. • B PENTAk' 
DRA, Z.O«r. SpATHODEA INDICA, I/O. PENTAN- 

Vern.-£//?«, arU, kharkathy pharkath, sauna, assar sauna 
Hind.; Sana, sanpattt, ndsond, Beng.; Pombonia 

Arengi banu. arettpebaun^. ; 


ri 5 . ; i atjunua, P. ; Tatitun ietu ♦Wa/V A ^ » 

assar, Phalphura. Bomb. ; l et,,. Mar. ; Tetu Guj *“"T' 

Tolilla, Sing. ; Syo‘t^ka, ml^iduitpurfirsTt^ iyoung-sha. Buhm. j 

ma & Jts Peoble^ 411. 704: 1 / C Dutt * Mason Bur^ 

Mat. Med. W. f^l/2n7 ki 

Powell, Pb.Pr.,372; Lisboa U Pi 91; Bndrn 

27 ; XV,,64; idd Forest^^VlL^^^ 
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Habitat.—A glabrous tree, fourid throughout India, up to altitudes oi 
3,000^ feet, and distributed ta Burma, Ceylon, Malaya, Malacca, and 
Cochin China. 

Dye & Tan.—The bark and fruits are used as a mordant io dyeing 
and tanning. 

Medicme.—The root-bark is much used in medicine by the Natives of 
India. It is supposed to have astringent and tonic properties, and is 
employed in diarrhoea and dysentery. It is an ingredient of the com¬ 
pound decoction called dtisamuld, which is used in remittent and puer^ 
peral fevers, inflammatory diseases of the chest, affections of the brain, 
and other diseases, which are supposed to be caused by derangements of 
all the humours. The juice expressed from the root-bark, alter it has been 
enclosed within some leaves and a layer of clay and roasted, is mixed with 
the gum of Bombax malabaricum {mocharasa), and given in dysentery 
and diarrhoea. In otorrhoea, theuse of an oil has been recommended in 
Sanskrit medicine, prepared by boiling a I'ASte made of the root-bark of 
Oroxylum indicum with sesamum oil (C/. C. Dutt). In Bombay, the root- 
bark, ground up and mixed with turmeric, is said to form an efficient ap¬ 
plication to the sore-backs of horses and huWocks {Gamble i Dvmock). 
Among the Gonds, Dr. Evers says, the bark is used in decoction, as an 
application to rheumatic swellings. He states that he has made a trial 
of the powder and infusion of the bark, and has found it most powerfully 
diaphoretic, and slightly anodyne. He used it several times with marked 
success in acute rheumatism iind. Med. Gazette^ 

Special Opinions. —$ “ A good diaphoretic when administered inter- 
nally as a powder or infusion Ind. Med. Gazette for March 1875, 
page \Civil Surgeon B. E've s, Wardha). “This is one of the 

ten roots of the Hindu Materia Medica ** {Assistant Surgeon S. Arjun, 

L M.f Gorgaumy Bombay). 

Structure of the Wood.—Yellowish-white, soft, and devoid of heartr 
wood. Weight 301b per cubic foot. It is said to be so soft as to be unfit 
for use. 

Domestic.—The large thin membraneous seeds are employed irr lining 
hats, and are placed between two layers of wicker work to make umbrellas. 

ORPIMENT. 


Drpiment, see also Arsenic, I., 322. 

Yellow Arsenic, Yellow sulphide of Arsenic. Eng.; 
Aureum pigmentum, Lat. 

Vern. — Hartil. Hind.: Horitdl^ Beno.; Hartal wilayili» hartal varki 
(the lamellar form), Pb. j Varkhihartdla, Bomb.; Harittila, Mar.; 
Artdl Guj.; Tdraaty ari^tdramt ponnari-tdrakam, tdlakam, I 
Haridalam, tdlakamu, Tel. ; Ckdliyam, Malay.; Hsae-dan, BoRM.; 
Haritdla, vansapatri haritala, {t)\e lamellar form), Pinda hart-taia, 
(the lump form), Sans. ; ArsdniquHt Zarni-khe-a-i/art Arab.; Zarnt kne- 
eardt PkRS. .. 

References.— Pharm. Ind., 341} U. S. Dispens., tsth Ed.y *a* 

Mat. Ind., /, 499: Ir>'ine, Mat. Med. Patna, 3 ? ; Moodeen Sheriff. Supp. 
Pharm. Ind., S 7 ! V. C. Dutt, Mat. Med. Hindus, 41 f Sakharam Arjun, 
Cat. Bomb. Drugs, tyr ; K. L. De, Indig. Drugs, Ind.j 17 t 
Geology of India, Pt. III. {Ball, Econ. Geol.), i B^den Poi^ll, \P^ 
Pr., 63, ro2 ; Buck's Report on Dyes of N.~ W. P., 4O ; McCann, Dyes 

Tans., Beng., t, ._ , 

Sources.—Orpiment, which derives its name from a corruption o 

Latin Aureum pigmentum, occurs in two forms 

It is met with either as smooth, shining, gold coloured scales, vansap^ff 
haritdla,oT ^ yellow opaque masses, ptnda //rtr» 7 rt 7 «», anc. is found in 
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quantities in Kumion in the North-Western Provinces, whence the best 
quality is derived. Inferior qualities come from Rangoon, or are brought 
into India overland from Swit and Kashgar. The trade seems to be 
entirely in the hands of Natives. 

Dye.—The “ lump ** orpiment is used for dyeing a yellow colour, and 
in sizing some country-made papers, which are. by its use, preserved from 
the ravages of insects. 

Medicine.— J he " foliaceous *’ orpiment is used in Hindu medicine as 
an alterative and febrifuge. ** For internal use,** says Dutt, “ it is purified 
by being successively boiled in kanjikot the juice of the fruit of Benincasa 
cerifera, sesamum oil, and a decoction of the three myrobalans, for three 
hours in each fluid. The dose of orpiment is from two to three grains.’* 
Orpiment is said by Hindu physicians to cure fevers and skin diseases. 
“ ®*^P^oyed in levers in combination with mercury and aconite. In 
skin diseases it is used in various combinations as an external application 
as well as internally. As a depilatory it was in extensive use among the 
ancient Hindus. 

Among the Afghans it is employed in the treatment of syphilis and 
skin diseases. 

Orris Oil, see iris florentina, Linn,; lRinE.£; Vol. IV., 497. 

ORTHANTHERA, Wight ; Gen , Pf //., yyS , 
Orthanthera viminea, Wight ; FI , Br , Ind „ IV ., 64 ; Asclepiade^. 

S 3 rn —ApOCYNEA VIMINEA, Wall.; LEPTADENIA VIMINEA, & Hook. 

In the Gewa Plantarum the genus Orthanthera has been reduced to 

^®P^*^®****» Hooker, in the Flora of British India, takes 

a different view of the subject, and says “ the long sepals and salver-shaped 
corolla are such strong generic characters that 1 do not follow the Genera 
Plantarum in uniting this genus witl^ Leptadenia.** 

Vm.^Mahur, Hind.; Afdkur, N.-W. P.; Chapkiya, Kumaon- Matti 
mown, Unebar, khip, chapkia, Pb.; Kip, khip, SInd ' * 

Timb., 266; Stewart, Pb. PI., J46 ; Murray 
PI. & Drugs., Sxnd 162; Atkinson, Eton. Prod., N.-W P I't V* 
44» ; Him. Dist., 3 t3, 794 ; Royle, III. Him. Bot., 274 ; J.iitard, pkber- 

making Mat., 36 ; Gazetteers :-^N.- W. P., IV., Ixxiv.; Panjdb, Curgdon 

Habitat.—A glabrous shrub of North-West India, extending along the 

base of the Himalaya up to an altitude of 3,000 feet from the Paniab and 
oind lo Oudh. 

Fibre.—This PLANT yields a fibre of which ropes are made. ’Near Delhi 
the plants are steeped for four or five days, the fibre extracted, and a 
strong and durable rope made of it. The fibre is remarkable for its 

inrn^r! In Sind the unstceped stalks are made 

into ropes for Persian wheels, a purpose for which they are said to be 
admirably adapted, as they do not rot readily from moisture 

Food.—The PLOWER-BUDS are eaten by Natives as a vegetable. 

_ , ORTOLAN. 

Ortolan. 

Greenheamd bunting, Fng .; Ortalon, Ortolan, Fr .; Garten- 

AMMER, Germ .; OrTOLaNO, It . V^AKTEN- 

Vern— bageyra,janfjohara.HiNTy. 

tiookrr. Him. Journ I oS 
Balfour, Cycl. lud , III,^ 52^ Hncycl. Brit., XVJII., 53. ^ • 
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Species of Oryza or Rice. 


Habitat. —The Ortolan (Hmberiza hortulana, Linn.) is a native of most 
European countries, the British Islands alone excepted (in which it but 
rarely occurs), and of Western Asia. The true Ortolan of Europe is but 
occasionally seen in India; but the social lark (Calandrella brachydactjla) 
and the black-bellied Finch-lark (Pyrrhulanda g^risea) which are abun¬ 
dantly met with, especially in North-West India, are popularly known as 
Ortolans, and “ at certain seasons,” says Ainslie, “are ^nuch sought after 
by the Europeans in India, who consider them a great delicacy.” 

Hooker, in his Himalayan Journals, mentions having seen in Sikkim 
abundant flocks of a kind of lark called by Europeans “Ortolan,” but 
not the real ortolan, although they were very fat and formed an excellent 
table substitute for that bird. 


{G. Watt.) 

ORYZA, Linn.; Gen. PI,, Jll,^ 1116-ltty. 

Bentham & Hooker, in their Genera Plantarum. state that botanical 
writers have described some twenty species as belonging to the genus OfyzAf 
but they add that scarcely five of these can be well distinguished, and 
that even the five more easily recognised forms are very generally viewed as but 
variraies of one species, O. Sativa, Linn, The chief forms of that species 
arc inhabiJants of the East Indies, though some are indigenous to Australia 
also, and most of them have been widely cultivated from very anciei^ times, 
throughout the w«Yi mer regions of both hemispheres. In fact, they are now 
ilmost naturalised in America and Africa. The Brazilian plant recognised under 
the name of O. subulata, Nees, is, according to Bentham & Hooker, pro¬ 
bably only an abnormal slate of O. sativa with the glumes elongate and 
acuminate after the fashion of those in Poa or Festuca. 

In the Genera yiantarum O. cosrctata, Griff., is said to possess 
the strongest claim to an independent position, and tlie plant, there alluded 
to, is staled to be a native of the Himalaya. The writer has found, however, 
the greatest possible difficulty in determining that species. Griffith speaks 
of O. coarctata as a name which he affirms was given by Hamilton, but 
upon unsatisfactory grounds. To the plant, under which that synonym is 
quoted, Griffith, m tact, assigns the name of O. triticoides, Griff. Notul., 
Ad. in. As., Ill., 8-10 (O, coarctata, Ham. Ic6n„ t, CXLH ), and he speaks 
of it as a species which occurs in brackish water. His figure, as also his 
description, denote the plant as having very pronouncedly toothed leaves 
with the inflorescence composed of smaller spikes adpressed to the common 
axis, in such a manner as to simulate Triticum or even Eoliuni. fne 
spicules are also sub-secund and turned towards the outside. Griffith's 
plate shov/s the spikelets lanceolate, acuminate, awnless, and in his description 
he speaks of the inner glumes as bemg nine-nerved and beakless, ex¬ 

cept the middle denticulation which is prolonged to a small point, r^arks 
also that it is prominently keeled, especially on the upper half. Griffiths 
plant is thus very unlikely to be the O. coarctata of the Genern Plan- 
(arum, but is probably a species more nearly allied to O. satiya than are 
O eranulata, Nees, or O. officinalis. Wall. Indeed, the writer can see 
no* sufficient grounds on which O. tritiCoideS, Griff., could separated 
from O. coarctata, Roxb. Both these authors allude to Dr. Buchanan- 
Hamilton as the discoverer of the plant, and Roxburgh adds * 

native of the delU of the Ganges. In fact, it seems highly 
the olaot under consideration is nothing mqre than one of the forms of the 
called wild state of O. sativa. Griffith's figure on this suppwition wou d 
have been made from an imperfectly expanded panicle. The writer l^s come 
to recognise several forms of wild O. sativa—one, for example, which is 
probably O. rufipogon, Griff, (possibly the origin of the 

of India), and another with greatly elongaf^ spikelets of a Jije, 

colour, which somewhat resembles Griffith’s figure of O. ^ntiCOldCS. 

Although both Roxburgh and Griffith seem to have 
forms of O. sativa, Linn., as of necessity awned, the writer has 
samples quite awnless and others with only a short beak instead of 
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Hamilton wai strongly of opinion that the cultivated rices of India were 

nwn^^ sp^ies. not only from the fact that soma were 

awned, and others awnless, but also because of their diversified peculiar!. 

qu tly sown mixed on the same field, the one producing its grain in two months 

main'uincd Ld reafed; These two^aS^ he 

tTlds?"? tendency ^ter countless centuries of cultivation 

SDCc.?s different 

speaes. The chief difficulty m ^ept.ng O. tnticoides as ons of the forms 

of O. sativa is the fact that Griffith speaks of the larger of the inner 

glumes as nme-nerved The wri^v has seen no authentic specimen of Oe 

triUcOldes, but though he has examined several hundred samples of wild 

and cultivated rices, he has not as yet met with any specimen in which the large 

T? "«rves. Dp; George King, Director of tfe 

moll doubtful point had been referred), has 

I?on‘of^r‘ffurnished interesting notes, and forwarded, for inspection, a selecl 

loecimens *''' Herbarium.’ Unfortunately fhe^ 

specimens do not embrace any of Griffith's ot score plants, so that the 

bl merest conjecture as to the species figured and described 

Lb m\ 'fu "'"'V 9« K'i'’' “lone seems certain, m*., that the 

Griffith cannot be the Himalayan species 
alluded to by Bentham & Hooker, under the name O. coarctai, Gy.^ 

I.-WILD KICES. 

ml rl,rrn^r"°‘ here a few brief notes on the botan.. 

Oi^VM wh lh^°he “P'^o^ens of wild and cultivated forms of 

^ ^ ®'' 5d''sonly examined in the hope of being able 

oeculiaHlies'^ scientific classification of the cultivated rices.^ Two 

peculiarities, which have apparently been but indifferentlv alluded to bv 

thrrec writers, seem to be of some importance, vie., the configuration of 
the receptacular extremity of the pedicel of the spike ets, and Ihe super 
ficial structure of the outer wall of the inner glumes. In all the forXof 
uilde^t J’® '■eceptacle (a term which will doubtless be readily 

ing^the cl’uh.lba“®^H >7. agrostologists, as popularly express^ 

two face of the pedicel.) has been observed to consist of 

th«e fncll’ ° J higher level than the other. The margin of 

s so greatll‘dil''l^"‘*> ^ scale-like fold which in some of the wild forms 
' ‘ y as to appear as an actual pair of scales outside the 

serted® h^iu lb I ^ “PPer facet Is that on which the flower is in reality in- 
-f larger one of the inner glumes is generally so developed as to 

lioTof the7' extremity with the subtended outer glun^e into th^de^es" 
S ex sts ““‘-K The degree to which this listorticn of the recep- 
Irhelo observed to be coincident with other characters and 

isolatiL^^f not only m the separation of the species of Oryza but in the 

he d.uer if wild an^ cultivated forms of O. sativa. Thus; for example 

held OTilrFd ‘bey appear in all the species to take 

acle) an^f ^iit. common node (the point of dehiscence from the recep- 
obb^ “nd to be conn I vent around the base of the inner glumes, are often so 

if^tl?e oL'^'tlldk “"f‘>''"’abon to the receptfcle as to appear as 

an inch a point in some cases as much as aii Jth of 

far«. • ^ I This separation of the receptacular 

safe to 'reld^ale lb* <=n'‘ivated rices, so that it appears 

each oth^fr feTf ‘bis peculiarity, as derivable*^ from 

asTOciatinn a common ancestor, the more so since this 

thrLbitat °‘^®il characters such, for example, as 

liarities of the wfed°TfbS'" ‘^''y structural pecu- 

theinn/^fLi ^ ® leaves and sheaths, the length and colour of 

of the hairiness, as also the quality 

g am. But to return to the second peculiarity upon which the authoV 
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has been induced to lay some stress, the superficial structure of the 
inner glumes, it may be staled that under a fairly powerful lens the 
glumes of all the forms of Oryza sativa are seen to be built up of squarish 
granulations arranged with the utmost accuracy in parallel lines from the 
base to the apex. In O. granulata, Ntest on the other hand, the surface is 
rendered woolly-looking, through the presence of irregular roundish granu¬ 
lations which possess none of the uniformity in shape or arrangement of 
those of O. sativa. In O. officinalis, Wall.^ the surface peculiarities ap¬ 
proach nearer to those of O. sativa than to O. gfranulata, but the granula¬ 
tions are larger and the surface is at the same time almost tomentose, a 
fact which gives these glumes a papery appearance instead of the semi- 
translucent aspect of the glumes of O. sativa. 

There are thus (excluding O. triticoides, Griff.—O. coarctata. Ham. 
4 * Itoxb.) three easily recognisable forms of Oryza in India. These may 
be briefly dealt with in alphabetical order ;— 

Oryza granulata, Nees. 

Habitat.—A species found on dry soils at altitudes up to about 
feet. Specimens of it have been collected by Wight, Griffith, Simons, 
Hooker, Beddome, Brandis, Clarke, and Kurz from Sikkim, Assam, 
Burma, Bengal (Parisnath and R^jmahal Hills), Malabar and Courtallum. 
Indeed, it seems probable this may possibly be the Himalayan plant alluded 
to in the Genera Plantarum. 

Botanical Diagnosis_A perennial species, with an almost woody root-stock 

and thin round firmly-made branch ng stem, which, for an Oryza, is profusely cloth¬ 
ed with short thin leaves, resembling somewhat those of many species of PaniCiim 1 
ligule deeply fimbriate. Inflorescence simple, spicate; pedicels short dilated upwards, 
but folds of the receptacle very nearly on the same plane though their membranous 
scale-like margins are fairly distinct. Outer glumes very small, the one placed 
against the larger inner glume considerably the smaller though broader at the t^e, 
both glumes also spread away horizontally in a conspicuous manner not observed »n 
any other fewm of Or3rza. Inner glumes 0*225 inches long, obtuse at both extremi¬ 
ties, awnlcss but ending in a disk-like process; surface glabrous thoiivh covered with 
irre'^'iilarly-shapcd and scattered roundish granulations. 

Uses.—Mr. O. B. Clarke, in a letter to the author, calls this O. coyc- 
tata. Griff'. He lays great stress on the characters of the root-stock an^f 
tlie leaves, and from iU frequenting rocky woods he denominates it “wood 
rice.” “ You will see,” he writes, “ that the species is altogether remote from 
anv cultivated rice. They tell me, however, that the flavour of the grain 
is "so eood that it is hand-collected by children.” This plant does not 
appear to have ever been cultivated, and. though at one time disposed to 
view hybridization from it on certain forms of O sativa as the possible 
origin of some of the hill drv-crop rices, the writer has for the present 
abandoned that idea. 'I he characters of O. gran.ilata are so striking 
that they would readily appear in any hybrid state. The most caretui 
<tudyhas failed to discover a cultivated rice, possessed of ‘ne p^liar 
jrranuUr structure of the inner glumes, a peculiarity which is probably tar 
more exclusive than the nature of the stem and root-stock on whjen 
Mr. Clarke lays so much stress. The writer lias had the pleasure n • 
had sent him the Madras Herbarium sets of OryM, and amongst these 
he found a sheet collected by General (then Oaptam) Beddome on »vh^h 
a note occurs to the effect that it is the wild nee of ,o 

collection there are some good sheets of Leersm ^e^dra which are said to 
have been also collected in Malabar, growing in paddy fields and ^so in th^ 
Annamallay forests up to 3,000 feet. In foliage ana 
the surface of the glumes these specimens cR.sely 
.although they arc perfectly distinct in the absence of the outc g 
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in the-Eragrostis-like inflorescence. As a weed of rice-fields this plant 
has, however, an incidental interest to the subject here dealt with, and it 
seems likely that Leersia or Hygroryza may be the “ wild rice** of man} 
authors as, for example, the hLima of Kashmir {Con/, with p. 623). 

Oryza officinalis, Wall. 

Habitat.—A tall sparsely branched species with very broad multi-nerved 
leaves and profuse (almost umbellately) branched panicles. This plant 
has been collected by Hooker & Thomson, and by Jenkins, Kurz, &, 
Duthie. The area of its distribution may be given (from the above record 
of its collection) as from Sikkim and the Khdsia Hills to Assam (Gow- 
hatty) and Burma (Pegu and Arracan). The most northern record of its 
existence appears to be that of the specimens recently collected by Mr. 
J. F. Duthie from Chdnda in the Central Provinces. 

Botanical Diagnosis.—A perennial plant, with a sub-woody root-stock (much 
as in O g^anulata) J stem tall, scarcely if at all branched save from the creeping 
root-stock. Leaves very large, 8 to 18 inches long, broadest near the middle where 
they are often as much as 1 to i 4 inches in diameter: bheaths very long (often 6 to 8 
incnes) completely embracing the sub-woody stem, never inflated with air cliambcis 
as in aquatic forms of Oryza ; ligule irregularly jagged. Inflorescence sub-umbcl- 
lately branched, profuse, the spikes borne on long naked peduncles, each having 
a tutt of longish hairs at its point of origin. Spikelets on very short pedicels, the 
receptacular apex of which is only very slightly distorted into two almost horizonfal 
ears. Outer glumes narrow, lanceolate, entire, connate, and spreading from the 
same plane; inner glumes smaller though broader than those of O. granulata, 
more flattene l and covered all over with long spreading hairs which become more 
prominent on the keel, surface composed of parallel bands of squarish corrugations, 
larger glume shortly b^kcd with a pair of short tail-like glands on either side, keel 
almost winged, especially on the upper half of its length. 

Although this species is well marked and possesses many very striking 
features, it must be admitted to afford the transition between O. granulata 
and O sativa. Many of the cultivated forms of the latter species are seen 
to possess certain of the characters of this plant. Thus its remarkable 
inflorescence, forming umbellate divisions, borne on long naked peduncles, 
is frequently met with in certain cultivated rices, which are otherwise un¬ 
mistakably forms of O. sativa. In the same way, hairy glumes are a by 

no means infrequent character of certain alpine dry-crop rices, and these 
also possess the hard sub-woody root-stock of this species. Indeed, it 
seenis highly probable that if hybridization has taken any part in the pro¬ 
duction of the forms of cultivate rices, it is to this specif that attention 
should more specially be directed, in any attempt to ascertain the origin 
and character of such forms It is by no means unusual to read, in popu¬ 
lar works, of Himalayan rices grown at great altitudes and on perfectly 
dry soils. Indeed, at one time, some trouble and expense were incurred 
to procure seed of a rice from Nepal that might be grown in the most 
northern tracts of Europe. To the rice sought was ass gned by some 
writers the name of O. nepalensis, by others of O. mutica. Dr. Buchanan- 
Hamilton alludes, however, to a reputed alpine rice in Nepal, which he 
afterwards found to be a form of rye, and therefore not rice'at all. VVhether 
this same delusion passed into modern literature it would be 
difficult to tell, but the authors experience of Himalayan botany and 
agriculture leads him to affirm that no alpine hill rice can be absolutely 
grown on dry soil, though the amount and duration of actual flooding or 
humidity necessary in one form is much greater than in another. He has 
seen no rice grown much above 7,500 feet in altitude, and no hill rice 
that could not be regarded as a form of O. satiya, though, as already re¬ 
marked, some of the hill rices manifest peculiarities that may with more 
extended study be traceable to hybridization. 
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The wild Rices of India 


Oryza sativa, Unn. ; Roxb., FL Ind„ Ed. C.B.C., 306. 

Rice, Eng.; Riso, It. / Riz, Fr. ; Reiss, Germ.; Ryst, Dutch; 
Arroz, Port. ; Arroz, Sp. 

Vem.— chdvah Hind.: Chdl, chdnvol, dhdn, Bhng. : Uri/dri 
hoTo (w. d nee), Santal; Dhdn, or when husked chdul (long-stemmed 
rice=ru6n«a), Uriva ; CP.; Dhdn, sdthi (in Partabgarh 

wild nee IS cal\td pasaht or passari, also tinnt), OuDH; Dhdn, munji 
(a small-grained form), (6o days’rice), (a wild bearded rice), 

leht (a wild rice with small yellow grain, also bearded),/arAan (late rice), 
thasa% (wild rice in Fatehpur and Rampur). IDhdn in ear, ckdnwal, 
husked cAi/a, the chaff, bhdt, c<^ked], N.-W. P.; Dein, tdni* KASH¬ 
IN **^,4 munji (in Jhang), shall (in Hasara), shot 

(in Peshawar), Pb. j Garri, sdl (Mount Abu), Raj.; Sari [surddsi, 
one of the best white qualities], chdnwar (husked ricej, ^huno (the husk), 
Sind; Chdnvat, Dkccak ; Ddngar (Broach, &c.), bhatta (Belgaum), 
Bomb.; Tandula Unit, Mar.; Chokha, Q\}Z. i Arishi, nelld, Tam. ; 
Bhatta^ nellUy Mysore ; Biyam^ errajilaftta vadlu dhi^tty^ 

amu, wild rice), vudlu, urlu, Tbl.; Akki, Kan. ; Ari, Malay. ; Saba, 
san, chan, BuRM. ; Hal, dtu-Tsi, Sing.; Dhdnya, vrihi {nivdra, 
Wild), Sans. Arab.; Biranj, Pers. ; Motsj, ko, Japanese; 

LuQy Cochin^ChiNESB ; Aru^, ruB, ruSf Egvpt^ 

References.— /?aarA.. FI. Ind., Ed. C.B.C., 3 o 6 - 3 o 8 ; Vmgt, Hart. Sub. 
Cal., 71! ; Thwaites, En. Ceyl. Pl., 3 s 7 ; Trimen, Sys. Cat. Cey. PL, 
io6 ; Dale. & Gibs., Bomb. FL, Supp., g8; Stewart, Pb. PL, 2$? f 
Aitchison, Cat. Pb. & Sind PL, IS 7 ; Kuram Valley Rept.,Pt. /., 
P. 2 $, !OS; DC., 0 rig. Cult. PL, 38 $ ; Rev. A. Campbell, Rept. Econ. 
PL, Chutia Nagpur, No. 782t ; Graham, Cat. Bomb. PL, 23 $ ; Mason, 
Burma &Its People, 47$, 8iS;Sir IV. Eltibt,FI. Andhr.,s2, 134 ; Rheede, 
Hort. Mat., V., 196, 20t ; Burmann, FI. Ind., 8$; Thesaurus, Zey., 
108; Linnean Soc. : — Trans., XXIX., t 70 ; Journ., XIX., $6; Hooker,. 
HtmtUayan journals ^^I., rss f II., 10$; Grimth, Journal of Travels 
in India, &c., several scattered passages; Posthum. Papers {Notulee 
ad Plantas Asiaticus, Pt. III., S*iO, also leones PL Asiatic, iSg, 142, 
iAA; Pharm. Ind., 254; U. S. Dispens., tsih Ed., 1716 ; Ainslie, Mat. 
Ina., I., 33 S ; CTShaughnessy, Beng. Dispens., 63 $ ; Mvodeen Sheriff, 
Supb. Pharm^ htd., 191 ; U. C. Duti, Mat. Med. Hindus, 267*296; 
K. L. De, Indig. Drugs Ind.,8t ; Murray, PL & Drugs, Sind, 8 ; 
Bidie, Cat. Raw Pr., Paris Exh., 18; 70-71; Beni. & Trim., Med. PL, 
29j ; Birdwood, Bomb. Prod., no ; Baden Powell, Pb. Pr., 23 1; Drury, 
bl’ PL Ind., 321 ; Duthie, Fodder Grasses of N. Ind., 20; Useful 
PL Bomb, (XXV., Bomb. Gaa.), 1S6 / Forbes Watson, Indian Prod., 
40-41 : Econ. Prod. N.-W. Prov., Pt. IV. (Cultivated Food-Grains), 

17 ; Royle, III. Him. Bot.,4i$, 419; Church, Food-Grains, Ind., 8, 

17, 66-76 ; Indian Fibres & Fibrous Substances, Cross, Bevan, King 
& Watt, 4^'47 / Folkard, Plant-Lore, $i 3 ; Kew Bulletin :—ifi88, 
284-291 ; 1889, t3 ; Simmonds, Waste Products, 227 ; Tropical Agri* 
culture, 313-33$ ; Maiden, Native Plants of Australia, 49; Mueller, 
Set. Extra, Tropical Plants, 268 ; Shortt, Man. Ind. Agri,, 246-2SO ; 
Ayeen A^rary, Gladwin's Trans .,:—/., 7 $; II., 499, $21/ Ain-i- 
Akhari, Blochmann’s Trans. $7; Milburn, Oriental Commerce :— 
(j 8 i 3 ), II., 236/ (/^^5), 297; Buchanan-Hamilton, Journey through 
Mysore & Canara, &c., numerous passages ; Accodnt of Kingdom of 
Nepal, 73, 88, 222-226, 274, 284 ; Glossary of Anglo-Indir:. Terms, Yule 
& Burnell, 49$, $77 ; Treasury of Botany, II., 826 / Smith, Diet. Econ. 
PL, 352 : Paxton, Bot. Diet., 409; Spons* EncycL, 219, 1826 • Balfour, 
Cyclop. Ind., S3'S4, 412-419. 

Habitat. — Cultivated throughout India, but met with also in a truly 
wild condition wherever qiarshy land occurs in tropical areas. Its chief 
wild habitat is, however, from Madras and Orissa to Bengal, Chittagong, 
Arracan, and possibly even to Cochin-China. From the belt of moist 
tropical lands thus briefly indicated it extends northwards to the Nilghiri 
hills, to the North-West Provinces, and, according to some writers, even 


* Hama (f sama) is said to be wild rice and kre acclimatised rice. 
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to the Panjdb, Dr. King found it truly wild in one locali^ of Central 
India, Mr. J. F. Outhie, at Chdnda and Wardha in the Cfentral Prov¬ 
inces and at Mount Abu in Rajputana. It is frequent on the margins 
of tanks in Chutia Nagpur and in Assam. Thomson is said to have 
collected it in the Panjab, but Stewart expressly says that he had care¬ 
fully looked for it, but to no purpose. Mention is not made of it in Sind, 
but Dr. Dymock writes to the author that a wild rice occurs in the swamps 
near Bombay; in Baluchistdn, Afghdnistdn, and Persia it nowhere occurs 
in a wild state, and is in these countries even only very occasionally found 
under cultivation. 

DeCandolIe very probably places undue stress on the wild habitat 
where Roxburgh first found it, -z/iV., the Tclegu country. It is no doubt 
wild there, but abundant evidence exists that it is prevalent throughout 
the southern and eastern tracts of India, indicated above, and that it 
extends from the swampy expanses (there of no uncommon occurrence) 
far to the interior ot the country wherever sufficient water and the requisite 
temperature are met with. 

Botamcal Diagnosis.—Roxburgh was so satisfied as to the wild stock being 
the parent of the cultivated rices that he gave a botanical description of it an<l con¬ 
tented himself by specializing some of the features of the chief cultivated forms 
known to him. Following his example it may aftirmed that the majority of the 
wild states of O. sativa appear to be annuals which grow in dense tufts and pro¬ 
duce coarse much branched radical stems, the erect portions of which root at the 
deflected nodes. I hey forrn spongy sheaths (through the presence of air-chambers 
in their texture) which are intended to support the ascending stems as these in their 
growth have to keep pace with the rise ol Ihe level of water, since rkc is killed when 
completely submerged. The lower sheaths are often devoid of a lamina; ligulc 
large, membranous, bifurcated into sickle-shaped arms on cither side of the stem, 
each arm having seven pairs of erect rigid hairs. Inflorescence a panicle of spikes 
on short peduncles which have an ochrcatc-like hairy scale (frequently as in 
O. officinalis a distinct tuft of hairs) at the point of origin of the spikes; pedicels 
short with the rcceptacular apex large and often greatly distorted, the upper and 
lower facts sometimes fully ith of an inch apart; the scalc-likc ears of these facets 

arc sometimes very large, and, in exceptional cases, one or b<»th arc even produced 
into what might be called additional outer glumes. Outer glumes laigc, very often 
tn-dentate, midrib prominent; inner glumes variously shaped, but in the wild states 
considerably elongated, being, as a rule. 0*325 inches in length, curved, iwinted at 
both extremities, and in the great majority, the larger one is produced into a lon-^ 
awn which is frequently distinctly articulated and possessed at its base of two 
glandular proccs^s which correspond to the extremities of the lateral nerves: sur¬ 
face more or less hairy, especially on the keel and nerves, structure manifesting the 
regular rows of shining granulations described above. 


While these characters convey some of the main features of the wild 
states of O. sativa, it cannot be said that they serve absolutely to isolate 
wild from cultivated forms. In the writer's opinion they Separate com¬ 
pletely, however, the other two species, and the progression from the wild 
to the cultivated forms seems to be in the reduction of the size and alter- 

ation of the shape of the receptacle in the loss of the awn, and in the shorten- 
ing but widening of the combined outline of the inner glumes—a character 
consequent doubtless on the formation of a shorter, though thicker and 
more compact grain. It would be beside the scope of the present work to 
deal further with the botanical value of the characters based, in these re¬ 
marks, on the facets of the receptacle and their corresponding scale-like 
rims; insornespecimens,^ already remarked,these even .issume the form 
of additional glumes. Suffice it io say that of the specimens examined by the 
writer, the plants collerted by Mr. J. F. Duthie in marshes of Mount Abu 

structural peculiarities to the greatest extent, but only certain 
flowers do so, hence, if at all of value structurally, they would appear to be 
so as rudiments of what are now functionless organs. Of a similar cha- 
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racter also is the fact that while the vast maiority of forms of O. sativa pos¬ 
sess only one gram, certain forms have two or even three grains. 

It will naturally be understood, from the admission already made of 
imperfect knowledge, that the task of separating the wild and cultivated 

forms into varieties or races is by no means easy. While not desiring it 
to Jje understood that this task has been accomplished, the author has 
thrown the wild specimens he has examined into groups which correspond 
to the chief forms of cultivated rices. These may be briefly indicatedT— 

yfo correspond to the plant of that name de- 
scnbed by Griffith. The specimens examined by the writer belongto the Saharau- 
pur Herbarium. Uaves, very largre.much resembling those of O. officinalis. Wall. 
Inflorescence, copiously branched, forming an erect head, in general appearance 
somewhat like some of the forms of Sorghum vulgare; Branches of panicle, with 
a distinct tuft ^ hairs at their point of origin. Receptacle, thick, short, with prominent 
ear-Iike nms. Outer glumes, connate, entire; inner glumes, short; combined outline, 
stunted or rounded, with a distinctly articulated caducous awn, or awnless. The 
specimens of this plant were collected by Mr. J. F. Duthie, near Aligarh in the 

North-VVest Provinces. They are probably the source of most if not of all the red 
coloured rices of India. From their gfeneral appearance they would seem to require 
much less water than do the other wild states of this species. By cultivation they 
might readily be supposed lo have ^iven origin to many of the awnless white*0rained 
^Hotan dman rices. 

Grifftth’s specimens of O. nifipogon were collected hubbegunge ^nd 
Nubbegunge in Eastern Bengal, growing on the margins of jhils. 

Var. 2, coarctata.' As already remarked, the writer has seen no authentic 
specimen of Hamilton S coarctata, but he suspects the plant described by both 
Roxburgh and Griffith to be the stock from which the deep water and brackish- 
'loving cultivated rices have been derived, and that it may even be the source of 
some of the coarser forms of bordn dman. The characters of the plant have already 
been fully detailed, but the Cultivated forms referable to this stock are awned or 
awnicss rices with spicate pan'cles of lone paIe>coloured grains. Th^ points of 
branching of the inflorescence are not fringed with hairs. 

Var. 3, bengalensis.— The writer proposes to place in this section all the re¬ 
maining forms of wild rice which are found in Bengal and other regions, frequenting 
the margins of tanks and the deepjAtV^* or marshes in the interfluvial tracts. These 
a'-e very generally known to the people of India as uri or jhura rices. They may be 
said to be characterised by having shorter but stouter stems with larger shining in¬ 
flated sheaths than in either of the above forms. TRe inflorescence forms open 
sparsely flowered compound spikes with woolly scales at the points of branching. 
The receptacle is often only slightly distorted; outer glumes connate, inner glumes 
pale green or white, elongated, the upper portion generally empty / keel and nerves 
hairy, otherwise glabro-is ; awn very long, never naturally caducous. 

This is possibly the source of some of the dus and Intermediate dus 
and dm^n rices of Bengal and of other parts of India, and possibly of many 
of the qualities of bordn dmdn which luxuriate in deep inundations. It 
is a lar^e coarse grower, with much branched and distorted stems. When 
young, it is exceedingly like some of the forms of dman ; but as the water 
rises, it g^ows with marvellous rapidity, keeping above the surface and 



becomes in some districts the cultivators’greatest enemy, as it spreads from 
the marsh over the neighbouring and inundated fields of dman^ and from 
its hardier nature often almost exterminates the cultivated plant. A re¬ 



collect- the grain, however, by binding the into tufts and in this way 
preserve the ripe grain until,harvest, when in their palmyra-palm canoes 
they float about, carefully cutting off the ears of rice or shaking the gram 
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into their primitive barges, and they thus often reap a good harvest from the 
self-sown uri crop. (See mdde of exterminating jhara rice as practised in 
Dacca, p. 544.) 

Var. 4, abuensis.^This is probably the most temperate form of wild Oryaa 
sativa which has as yet been collected. It is apparently a much smaller plant than 
the prevalent wild form (that dealt with under No. 3) and its most striking features 
are the great distortion of the receptacle, the large size of the inner glumes and 
grain, the generaJty dark colour and hairiress all over the surface of theiTiner glumes, 
and the short articulated or caducous aw^<. It seems very probable that this imper¬ 
fectly awned plant is the source of many of the best qualities of awnless chotan dman 
or rotpa rices of Bengal and of the superior qualities of Upper India, of Madras and 
of the bilis-^hose which are grown on high lands and furnished with but a limited 
supply of direct water. If this conjecture proves correct the plant will doubtless be 
found in many other localities of Upper India even ascending the Him&laya where- 
ever sufficient water occurs to afford a wild habitat for rice. 

The names suggested for the above four forms of wild O. sativa 
should be viewed as purely provisional. There could doubtless be a larger 
series of forms collected, and conseouently a better classification establish¬ 
ed, with more extended study. The writer has been forced to adopt 
the above arrangement more from the exigencies of the extensive col¬ 
lection of cultivated rices which he has examined than from a satisfac¬ 
tory study of wild forms. Rut even the classification here suggested by 
no means provides a place for all the distinctive forms of cultivated rice. 
Thus, for example, it leaves out of all consideration the boro and the raida 
crops, not to mention many other special rices such as the scented rices, 
the glutinous rice, &c., &c., all of which possess, agriculturally, so well 
marked properties as to call for some possible solution of their origin. 
There would, indeed, appear to be few subjects of Indian economic botany 

which have remained in greater obscurity than the study of the wild forms 
of Oryza. 

The suggestion made by Dr. Buchanan-Hamllton that all the forms 
of cultivated rice could not have come from a common ancestor, the writer 
most heartily concurs in, though he thinks there is no necessity to believe 
the independent wild stocks as botanically anything more than varieties of 
\ species. But, if this position be admissible, they are varieties 

that have preserved their individual characters even when carried to the 
most diverse conditions of climate and soil# If species^ we are confronted 
with a problem which demonstrates the defective nature of botanical 
characters and terminology, since, according to all accepted notions of 
species, they are practically inseparable. 


II.-CULTIVATED RICES. 

Roxburgh adopted, what is perhaps the most convenient classifica¬ 
tion of the agricultural rices, a system based on their peculiarities 
of cultivation- the early and the lote rices. He does not give botanical 
characters for the sixteen forms which he specialises, but there are certain 

o1 aUplants worthy of consideration, since the accuracy 
I s work lends a value to his most casual statements, 

rhe late rices, he remarks, are the “great crop.** Of these he men- 

Of a-wnliss and afford when cleaned white 

gratns, OJ his early rices, on the other hand, four are awned and yield red 
or coloured grains; one is awned but yields a white grain, while three are 

whUe tw^. ^^ha;e cXuredTusks! 

SureTand fourIKusks 

analysis of Roxburgh*s 
nr arf. agrees with the writer*s own observations, that the 

progression in value is from the awned to the awnless forms, and from the 
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coloured to the colourless. Under each of his two sections Roxburgh men- 
bons one form as more cultivated than all the others put together, and both 
these are awnless and produce white grains. On the other hand, it must 
be admitted that the most prevalent form of wild rice (var. bengalensis 
above) has a white, not a coloured, husk and is found in fairly deep water, 
though not so deep, and never in brackish water, as is the case with the 
plants here regarded as corresponding to O. coarctata. Ham. These 
facts would seem to suggest that the better class rices, found on fairly dry 
lands, had been derived from the coloured stocks (var. nifipogon and var. 
abuensis, above) either retaining their colour or losing it and becoming 
beardless, according to the degree of cultivation and the nature of soil and 
climatic conditions under which they had been developed. Further, that 
most, if not all. the inundation-grown white and bearded rices with long 
inner glumes, hairy along the keel and nerves, otherwise glabrous, have 
been produced from the prevalent Bengal wild form. In other words, 
the red rices have probably come from O. nifipogon and the blackish 
coloured forms from O. abuensis, but both these forms must have yielded 
to cultivation and produced also the higher class beardless white rices, 
the former giving origin to the profusely panicled forms with short, round¬ 
ish, white grains, and the latter the sparsely panicled state with large, very 
hairy glumes and long white grains. The isolation of the better classes, 
by the above hypothesis, would leave the long semi-glabrous glumed 
states of inferior, mostly awned rices, as having come from the more tropi¬ 
cal swamp types of the wild Oryza sativa. 

The above remarks, which throw the cultivated rices of India into 
four chief sections, from structural peculiarities, have been offered purely 
as a conjectural explanation of certain well-known kinds of rice. One 
of the best sources of confirming or correcting these theories would be 
a careful study of the conditions under which the wild plants are found 
and their seasons of flowering and fruiting. It must, in fact, be admit¬ 
ted that we have to fall back on Dr. Buchanan-Hamilton's idea that 
the chief differences between the thousands of forms of cultivated rices, 
hinge on their properties and peculiarities under cultivation. These pecu¬ 
liarities the Indian cultivator, through the time-honoured practices of his 
ancestors, is able to recognise far more accurately than botanical science 
has as yet been able to explain. He determines the suitability or 
otherwise of this form and that to its contemplated environment with a 
degree of confidence quite inexplicable. If these properties can be shown 
to be hereditary from the wild plants, from which the slight structural 
peculiarities would seem to indicate their origin, a safe basis of reason¬ 
ing would be secured. It would then become possible for practical sug¬ 
gestions to be offered as to the desirability of substituting a better stock 
to this cultivator and that than they presently possess. To blindly 
urge on the rayat the advantages likely to follow on growing 
Carolina or other superior rices, without the knowledge of their suit¬ 
ability to the proposed new environment, is to court the distrust of a 
community which, in the matter of rice culture, knows far more than 
Western science has as yet been able to account for. 

General Properties and Uses 0/ Oryza. 

Dye.—Most writers allude to thd fact of a dye being obtained from 
rice HUSK. Samples were sent from Lahore to Mr. Thomas Wardle, and 
in his Report on the Dyes of India the following remark occurs: “This 
substance contains a small amount of a pale yellowish-brown colouring 
matter, and when boiled in water the infusion may, by the use of various 
processes, be made to dye light shades. 
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Fibre.—Attention has been frequently directed to the subject of rice 
STRAW, and more especially the lower portion of the strms and roots 
lleft generally to enrich the soil) as a paper material- Little progress, it is 
believed, has been made in the direction of the utilisation of this material, 
nor, indeed, would it appear likely that, for many years at least, rice straw 1 
will come to be used for that purpose. The straw is of too great value to | 
the cultivators to be offered for sale, and the roots are too troublesorne to 
collect, even were it not the case that their retention in the soil is agricul- j 
turally of importance. The following passage may here be given as show- ’ 
ing the use to which straw generally is put in Europe 

“The use of ‘Straw,* from the Cereals — Wheat, Oats and Rye—has 
of late years greatly extended both in this country and throughout the con¬ 
tinent of Europe, as well as in the United States of America, either alone 
or as an admixture with rags and other material, for all classes of paper, 
as these countries, equally with England, suffer from a deficient supply of 
Raw MaUrinl: but in England, owing to the increased consumption for 
agricultural and feeding purposes, and influenced also by the scarcity and 
bigh prices lately ruling for ‘ Esparto* in many districts, ‘ Straw * has be¬ 
come very difficult to obtain, and considerable quantities have in conse¬ 
quence been imported from Holland and Belgium, both raw and as bleach¬ 
ed pulp** {Routledge, Bamboo as Paper^making Material, p. 25). Straw 
pulp (bleached) realises £26 to £27 per ton, but is not ** likely to be intro¬ 
duced to any considerable extent** (/>. 38). 

Medicine.—U. C. Dutt {Hindu Materia Medica) alludes to the opinions 
held by Sanskrit medical authors, regardingthe use of rice, as an article of 
diet for the sick and convalescent. Yavdga is the Sanskrit name of a dish 
made of powdered rice boiled with water. Sometimes this dish is flavoured 
with ginger, long pepper, and other such substances. ** Ldjd is paddy 
fried in a sand bath. The husks open out and the rice swells into a light 
spongy body. It is considered a light article of diet suited to invalids and 
dyspeptics,** ** Bhrishta tandala (in the vernacular Muri) is rice fried in 
a sand bath. This is also a light preparation of rice and is g^ven to sick 
persons as a substitute for boiled rice. It is also much used by the poorer 
classes for tiffin and early breakfast. Prithukd {war. CAwra) —to prepare 
this, paddy is moistened and lightly fried. It is then flattened and husked. 
This preparation of rice is given with curdled milk {dndhi) in dysentery. 
It is well washed and softened in water or boiled before use. Pdynsa is a 
preparation of rice with nine parts of milk. Tanduldmbu is water in which 
Unboiled rice has been steeped. This sort of rice is sometimes prescribed 
as a vehicle for some powders and confections.** Baden Powell says rice 
is “occasionally used in diseases of the urinary organs and catarrh ; also 
externally as an application to burns and scalds.’* In a special report 
from Nepcil, Hakwa is said to be rice slightly fermented and suosequently , 
dried. “ It is considered a fight and nutritious article of diet in illness and 
is used also as a vehicle for medicine.** Ainslie remarks : “ In a medical 
point of vi»_w, rice may be said to be of a less aperient quality than any other 
grain, and is, therefore, invariably ordered as the safest and best food in 
all dysenteric complaints; for whicn purpose, in the form of g^uel, it is ex- | 
cellent. The VyUans are very particular as to the kind of rice they pre¬ 
scribe, supposing the rices of different crops to have very different effects.** 
Rice is, however, regarded as less nutritive than wheat. Being entirely 
free from laxative properties it constitutes a light and digestible article of 
food, especially in convalescence frqm diarrhoea or dysentery. The small 
amount of nitrogenous matter and potash which rice contains, perhaps 
accounts for the fact that it has been supposed to occasion the scurvy in 
workhouses in England when given in place of potatoes. In the Pharma- 
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refrfeer/nt j '■.^commended as an excellent demulcent, 

drink in febrile and inflammatory diseases, dvsuria and other 

able class of remedies^ It is rendered more palaN 

Thfc A ^ acidulated with lime juice, and sweetened with sugar. 

bowefs n recommended as an enema in affections of the 

for fW Fv' commends the use of rice poultice as a substitute 

starches ^ Imseed-meal. Rice starch is used for similar purposes to other 

appears to be no ground for the statement that a diet of rice 
^nds to injure the eyes more than for the belief that it causes cholera. 

1 he consumption of new nee is generally however held to be unwholesome, 
tlut perhaps,-as being of historic interest, the following account of its 
supposed connection with the production of cholera may be here given 

1 he first great epidemic outbreak of cholera originated in the town of 

j j spreading up the valley of the Ganges, 

attacked and decimated the army (one of the largest ever assembled in 
ndia) of the Marquis of Hastings, then engaged in operations against 
ocindia in Central India From there the epidemic extended in a north¬ 
westerly direction over the greater part of the civilized world. Cholera 
had been known in India before then but chiefly as an endemic disease, 
one or two records only existing of epidemic outbreaks between 1503 and 
1750, and even these apparently did not ^read beyond narrow limits and 
certainly did not extend outside India.” The medical authorities of India 
however, in 1817 called upon for some explanation of the new form 
of the disease, and various opinions were offered. That given by Or. 
Fytler, the then Civil Surgeon of Jessqre, is in conformity with a very 
generally accepted view held by the Natives of the present day. Mr. J. 
Westla^ {^Report on the District of fessore) gives the following account 
of Dr. Tytler s opinions and the action Uken : Dr. Tytfer records some 
interesting information regarding a special cause, to which he attributes a 
somewhat exaggerated importance, calling it ‘‘a great Truth which has 
under the favour of the Almighty been disclosed at this station^ where the 
disease first broke out.** The heat and humidity of the season had not 
only brought to early maturity the autumn crop of rice, but had imparted 
to it an unusual richness of flavour. The supply of new rice was abundant 
and cheap, and it was eagerly sought after; even before it became fully 
ripe, it was “devoured with avidity^ Natives of all descriptions.** To this 
extensive use of immature rice Dr. Tytler ascribes the outbreak, and from 
his observations it is clear that it was a predisposing cause. He mentions 
this as an opinion generally received and openly declared by the Natives. 

He states that in many places attacked by cholera, though nothing had 
been done to cut the jungle and drain the pools of stagnant water, the 
mere prohibition by the Magistrate of the sale and use of new rice had 
been effectual in causing an immediate decrease in the disease; and he 
mentions one instance coming under his personal observance. " On 2nd 
September, the use of new rice was absolutely forbidden in the jail, and 
on that day cholera disappeared from the jail, one case occurred after that, 
-namely, a case of a female prisoner who, having surreptitiously obtained 
and eaten a small quantity of new rice, was attacked by cholera a short 
time after,” 

Special Opinions.—§ "Rice water makes a good substitute for 
barley water** {Surgeon-Major A. S. G. jtayakar, Muskai), “A wild rice 
called ‘ Devohhdia * is found in swampy spots near Bombay; it is carefuIK 
collected for medicinal use** (IF. Dymock, Bombay). “Sotiru=bo\\ed rice* 

{V. Ummegudien, MettapoWan, Madras). "Rice is used as poultice” 
{Surgeon^Major Robb, Civil Surgeon^ AhmedabndK "A decoction of ric<' 
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called or cjw/i is found to be useful in checking atonic diarrhoea. 
It has also been used to make starch bandages. It is employed as a 
vehicle for enemas of opium and gallic acid owing to its cheapness*' 
{Assistant Surgeon Bhagwan Diis {2nd), Civil Hospital^ Rawal Pindi, 
Panjdb). “Rice is used as an astringent drink in cholera and dysen¬ 
tery” {Civil Surgeon G. C. Poss^ Delhi, Panjdb)- 

Food & Fodder.—That the grain of rice is one of the chief articles 
of human food in India, need scarcely be stated here. The section of the 
present article undei the heading Rice deals almost exclusively with that 
subject. In many parts of India (as, for example, Manipur) rice is the 
chief article of food given to horses and cattle, and throughout India the 
straw of the better qualities is invariably collected, cut up into small 
pieces, and given along with several flavouring liquid preparations, oil-cake 
or grain, designated the Currie. The chaff and waste broken fragments 
obtained in winnowing and husking constitute also important articles of 
human and cattle food. These subjects will, however, be found so suffici* 
enlly dealt with below, in the numerous passages w'hich have been extracted 
from standard works under provincial chapters, as to require no further 
consideration in this place. It will also be learned from these quotations 
that in some parts of India certain rices are grown for a short period as 
green fodder for cattle or are ploughed in green as manure; the half 
cropping thus accomplished is regarded as beneficial to the soil. 

Husking. —The subjects of thrashing and husking paddy will also be 
found dealt with in the provincial chapters. The latter is a troublesome pro¬ 
cess which it took the American pioneer cultivators some time to accom¬ 
plish. In India a large part of the rice sold in the shops, and which is 
exported to Europe as an article of human food, has been husked by being 
first half-boiled, then dried in the sun, and finally husked by the ordinary 
pestle and mortar. This “ par-boiled ” rice, as it is called in the trade, is an 
important article, but one which the higher caste Hindus are forbidden to 
eat since it may have been boiled by low caste persons. Husking without 
boiling is a tedious process, the more so since it is done entirely by hand 
labour. This is, however, said to be facilitated by exposing the grain to the 
sun before treatment in the mortar. In the brief account which has been given 
of Yarkand rice (under the Panjdb) a description of a mechanical contri¬ 
vance for husking rice will be found in which water is the motive power. 
In the plains of India,-rice is frequently husked by the same appliance as 
is used in pounding bricks. A pestle suspended from the end -of a beam 
is made to fall with considerable force on the grain. A woman, 
standing at the further end of the heavy beam, alternately rests and 
removes her weight from its extremity, and thus allows the pestle end to 
fall upon the rice. A second person attends to the grain, and as 
the pestle is raised a fresh handful is swept underneath. In this contri¬ 
vance, the pestle, as it has been here called, works very generally on a flat 
stone. In using the ordinary pestle and mortar it is a corrmon practice 
for the stroke to be given alternately from the right and left shoulders. 
The mortar may be made of stone, but it is commonly an hour-glass-shaped 
log of wood about two feet in height with a central cavity excavated for 
half its depth and only very slightly greater in diameter than the pestle 
which is usually about 3 to 4 feet long and about 3 inches in thickness. 
The mortar is as a rule firmly fixed in the ground inside the enclosure, in 
front of the peasant's hut, and the operation of husking, which may be 
almost daily witnessed, requires not only considerable agility but great 
exertion. 

Food Preparation.s and Revf.rages.— Throughout India strong 
opinir>ns are held in favour of or against the rices of certain districts as arlf- 
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^ connection with the account of the rices of the North- 
West Provinces mention has been made of Philibit rice as one of the most 
highly prized Under Thana in Bombay'a passage is given regarding 
scented rices, but such rices are not uncommon in other parts of Indiaf 
urissa, for example, is famous for its expensive perfumed rices. The rices 

aLrfi'nrt Tif- Bengal and Madras. Ainslie, 

alluding to this subject, says : “ The chief distinction, with regard to ap. 

taste betwixt the Bengal and coast rice would seem to be, 

that the former is whiter, boils drier, and is more delicate, in flavour; it is 

commonly on those accounts, preferred by the people of rank, to eat with 

curry ; and the Patna isdeemed the best. But the Natives of both coasts 

do not like the nee of the higher provinces; they call it dry and insipid 

and say it is apt to bring on constipation.” ^ * 

The numerous preparations of rice made in India will be found alluded 
to in the provincial chapters, also under Medicine, and as a volume might 
be wntten on the subject, space cannot be afforded for more details than 
will be found scattered throughout this article. The Indian use of rice in 
brewing and distillation is both universal and extensive. Spirits from 
palm-juice and from rice (sura) are alluded to by John Huyghen van 
Unschoten as having been largely consumed in Southern and Western 
India 300 years ago. Sura is also frequently mentioned in the Institutes 
of Manu, a work which, according to most Sanskrit scholars, was written 
about 2 000 years ago. In an appeal to the King of Portugal Linschoten 
deplored the extent to which the Portuguese soldiers in India were acquir¬ 
ing from the Natives the pernicious practice of using spirits in place of 
the wine of their own country, and declared that if steps were not taken 
to check the growth of this acquired form of intoxication the army would 
be completely demoralised. A kind of beer (Pachwat) made from rice 
IS m almost general use throughout India. 

The following extract from the Gazetteer of Bengal may be given as 
an example of the passages which occur on this subject, not only in con¬ 
nection with the accounts of each district of the Lower Provinces, but it 
may be said of every district of India :— 

“ In Nadiya the liquid preparations made from rice are the loliow- 

“(i) Amdni or water in which boiled rice has been steeped till the 
liquor becomes sour; used by the women of the lower classes as a cooling 
drink in the hot weather; it is not sold. 

■ ** (2) Pachwdiy fermented rice liquor drunk by the low-caste husband¬ 
men, and the Bunds, or aboriginal labourers; sold at about a penny the 
quart bottle. 

** (3) Dhenomad, distilled rice liquor, is extensively used throughout the 
district, and sold at the rate of from ij. yl. to is. per quart bottle accord¬ 
ing to its strength and quality” {^Staiiitical Account of Bengal, Nadiya, by 
Sir W. Hunter, page 68). 

The reader is referred for further particulars on the subject of rice 
beer and spirits to the following articles,Malt-Liqoors,” Vol. V. 124-140, 
"Narcotics,” Vol, V. 330, 332-334, and "Spirits,” Vol, VI., Pt. II. In 
the remarks under Narcotics, particulars will be found of the methods 
of distillation generally pursued, and it will also be seen that the people of 
India have not only known and practised the art of distillation from time 
immemorial, but that their apparatus is so simple that no fiscal regulations, 
however stringent, could, in the present state of Indian civilisation, com¬ 
pletely control, still less prohibit, the rural production and consumption of 
spirits. In a foot-note to LInschoten’s remarks regarding spirits distilled 
from palm-juice and rice, the editors of the English revision (Burnell, 
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Tiele 8t Yule, 1885) say; “It is quite a mistake to suppose that the 
Natives of India have learnt the vice of drunkenness from Europeans. 
Passages in the Maha Bhdrata, &c., show that drunkenness was common, 
and this may be gathered also from the law-books, which forbid the use 
of wine Manava-dharma-Castra, XI., 146 ffg.)- the Abhila- 

shitdrthacintdmani (a Sanskrit Manual for kings and princelings, of 
1128 A.D.), though most indecent and foolish amusements are allowed, 
drinking spirits, &c., is prohibited; but several different kinds of spirits 
are referred to.” 

I'he European uses of Rice in distillation will be dealt with in the 
concluding chapter of this article, Indian Trade in Rice. 

Rice Flour. —Throughout India a certain amount of rice is reduced 
to flour and eaten in the form of cakes.' Rice flour accordingly appears in 
all the trade returns ; thus, for example, Burma regularly exports large 
quantities of that article, on an average say so.cootons. Dr. Shortt states 
of Madras that in preparing rice flour the grain “ is either steeped in water 
and then pounded in a mortal and the flour subsequently dried in the sun 
or the grain itself is dried in the sun and then ground in a mill. Rice cakes 
under the name of ‘ Oppers ’ are in general use among most of the lower 
orders of Europeans, East Indians, and Native Christians. The rice flour 
is mixed with water and allowed to ferment over night. This process is 
frequently assisted by the use of toddy or the cocoanut tree sap. The 
next morning, it is baked into cakes. Frequently cocoanut milk is added 
to improve the flavour of the cakes. Different kinds of sw’eet cakes are pre¬ 
pared from rice flour.’* The substance sometimes known in trade as rice 
“flour” is the dust and wastage obtained at the power mills. This is chiefly 
exported for the purpose of feeding pigs and cattle {Cofi/. with p. 653 the 
para, on Rice Mills). 

Chemistry of Rice.—In his Food Grains of hidia^ Prefessor Church 
gives the following passages which may be accepted as conveying the 
chief facts on this subject;—“The analyses whicn have been made of 
a large number of samples of ‘cleaned* rice, give figures which are 
wonderfully accordant, considering the great differences in the appearance 
of the specimens and the very diverse conditions under which they have 
been grown. The fibre and adventitious earth are sometimes rather high 
from imperfect cleaning of the grain, but the nitrogenous constituents or 
albumenolds oscillate within narrow limits—probably nine samples out of 
ten will be found to contain not less than 7 per cent., and not more than 8 
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“ The nutrient-ratio is i : 10*8 and the nutrient-value 86^. One hun¬ 
dred parts of rice contain no more than ’065 part of potash and *284 parts 
of phosphoric acid.** 

Professor Church continues:—“Two poundsof cleaned rice weigh 5 
pounds after boiling. The liquor is either thrown away or is drunk as a 
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beverage after the addition of a little common salt, or is given to stalbfed 
milch cows. Where rice constitutes the almost entire food of the population, 
the throwing away of the water in which it has been boiled involves the 
loss of some of the mineral matter in which rice is notoriously deficient, 
and is to be deprecated ; no more water should be used in cooking this 
grain than can be absorbed by it.” 

The following brief note,"supplementary to the above, has obligingly been 
furnished by Dr. Warden, Professor of Chemistry, Calcutta, on this subject. 

Rice has been examined by Lethebyn, Payen, and others. Payen 
gives the percentage composition of dried rice, as, nitrogenous matter 
7 * 55 » carbohydrates 90*75, fat *8, and mineral matter *9. In chemical 
composition rice closely resembles the potato ; one hundred parts of dried 
potato according to Lethebyn*$ analysis contains, nitrogenous matter 
8*4, carbohydrates 88, fat *8, and saline matter 2*8 parts.” 

Domestic and Sacred.—The sacred uses of rice will be found suffi¬ 
ciently indicated in the chapter which deals with its History. The reader 
is, therefore, referred to that part of this article, but there are certain minor 
domestic uses that may be referred to in this place. In Nepdl and else¬ 
where baskets are made of rice straw ; and plaited or twisted into ropes, 
it is generally used by the peasants in this country for the same purposes 
as straw in Europe. In the rural parts of the country necklaces and other 
personal articles of adornment are sometimes made of rice stems and 
necklaces of unhusked rice. In Kashmir and elsewhere sandals are also 
made of the straw. 

RICE. 

HISTORY. 

Writers on this subject are agreed that the earliest mention of ri'cc 
cultivation is connected with China. According to Stanislas Julten, a 
ceremony was established in that country about 2800 B.C., by the Emperor 
Chin-nung, in which the sowing of five kinds of grain is the chief obser¬ 
vance. The reigning Emperor himself has to sow the rice, but he may 
delegate the sowing of the other four kinds to the princes of his family. 

A ceremony traceable to so great antiquity, if there be, no possible doubt 
as to rice having always been, as it is at the present day, the grain as¬ 
signed to the Emperor, when viewed in the light of the* ad^tability of 
large portions of China for rice cultivation, naturally led DeCandolfe to 
presume that the plant may have been a native of that country. He does 
not, however, restrict its wild habitat to China, but admits that it has been 
found both in India and Australia, under such conditions, as to allow of 
little doubt that it is a native of these countries as well. DeCandolle, in fact, 
simply affirms that rice cultivation 'n India, though subsequent to that of 
China, in point of date of first record, has been a valued crop since 
classic periods. One of its Sanskrit namesmeans “the supporter 
or nourisherof mankind.” “ By the Hindus it is regarded as the emblem 
of wealth or fortune. On a Thursday, in the month of Pausha (December 
to January), after the new paddy has been reaped, a rattan-made gram 
measure, called rek (in Bengali), is filled with new paddy, pieces of gold, 
silver and copper coins, and some shells called cauriest and these arc 
worshipped as the representative of the goddess of fortune. This appara¬ 
tus is preserved in a clean earthen pot and 'brought out for worship on 
one Thursday in each of the following Hindu months, namely Chaitra, 
Srawnna, and Kdrtika. Such is the form of the domestic goddess of 
wealth of an agricultural people living chiefly on rice.” 

“ The three principal classes of Rice arc 5 Vr 7 /. or that reaped in the 
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cold season, Vrthi, or that ripening in the rainy season, and Shashttka^ ; 
or that grown in the hot weather in low lands.” The above passage I 
has been taken from Dutt’s Materia Medica of ihi HinduSy a work 
compiled from Sanskrit medical authors. But it may be said that licc 
enters at the present day even more extensively into the ordinances 
of Hinduism, than has been denoted by Dutt’s allusion to the g'od- 
dess of wealth. It consequently was very probably similarly employed 
in ancient times. Neither the plant nor its grain can, strictly speaking, 
be said, however, to be held sacred, though certain rices are used as 
votive offerings at many religious ceremonies. It is forbidden to eat rice 
withouthaving first washed. Young females desiring husbands offer dress¬ 
ed rice to the gods. It is used at the observances after birth of a male child 
and at the consecration of a Brahmanic disciple. The Brahmans, when 
performing the marriage rites, after having recited prayers, consecrate the 
union by throwing rice flour coloured with saffron on the newly-married 
couple. The Sanskrit word sy/iia denotes the custom of the bride’s brother 
scattering fried grains at the marriage ceremony. And later in life 
women, who desire male children, present offerings of rice and saffron at 
the t impleSi In Cuttack a form of rice known as bidli is prohibited from 
use at religious ceremonies, since a tradition prevails that it is less pure 
th.an sarod rice, because of its having been produced by the sage Viswd- 
mitra and not by Brahma, the author of the universe. 

In the Ordinances of Manu (translated by Burnell & Hopkins) 
the word food ” is given as synonymous with '‘rice.” Thus in Lecture 
y., 144, it IS enjoined that having eaten “ (rice) food ” the mouth should 
be rinsed. More frequent mention is, however, made of “ hermits* (wild) 
nee, and in these latter passages there would appear to be no doubt the 
allusion is intended for Oryza and not food in its generic sense which 
mi^ht have originally embraced other grains besfeJes rice. Thus the 
twic^bom are directed to offer the fiv^ great sacrifices, “with hermits* 

""o" various pure (substances), or with herbs, roots, and fruits. 
Wild ricem Sanskrit works is spoken of asnivdra, and, according to 
lexicographers, various Sanskrit names are given to the cultivated rices 
such as dhdnya, vriht, sydlifivn-sadhana (this is to say means of subsist- 
ence or rice), and tanonu, shashtika (a quick growing rice), and makush- 
thaka (a peculiar form of kidney-bean or rice). Most of these names are 
traceable to roots which denote life, existence, subsistence. Thus dhd means 
to support, conceive; it gave origin to dhdtri a, founder, a creator; to 
(^•aman, a dwelling-place, home ; and uhimately to dhdnn, grain, t.e., rice 
fio in like manner comes from ji-u, to live. It would thus seem that 
in their origin, the Sanskrit names for'rice were associated \^ith the most 
primiUve conceptions of the human mind, and hence it is just possible thev 
may have matured into specific significance at comparativelv later period^ 
At all events, we find even vtihi (which many writers accept as the most 

grain) associated also with other food mate¬ 
rials. thus, for example, we meet with vrihi-kancana (a synonym for 
mn^) as denoting the pulse Lens esculenta, with vrihi^rdjiiaAUl: millet 

miliaceum. So Jlu. 

sp^ial forms of nee are specified as vriiii-bheda, vrihi-sreshthn, the latter 
synonym ior salt-dhdnya. The word vrihi would appear to have been 

which wo^^^^ ha" " possible historfe fact" I 

which would have a bearing on the cultivation of rice in Upper India it ! 

ic ^ ^ •orihi, while it does not occur in the Rig-veda * 

atTeas7 iooo thus traceable to a period probably 

The most general vernacular name for wild rice is, however uri 
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and the plant occurs plentifully in Madras, Orissa, Bengal, Cachar, 
Burma, Cochin-China, and Ceylon. It has also been found at numerous 
isolated localities throughout the more northern tracts of India wherever 
a lar^ supply of water exists. Some doubt, however, may be entertained 
regarding the remarks of popular writers, on the more northern tracts, 
since rice often persists self-sown in swampy lands under such conditions 
as to be readily mistaken for the indigenous plant. In fact, it may be 
said that the undoubted wild habitat is within the region where the word 
Mr? occurs in greatly diversified tongues as its most general name. 

The genus Oryza and, indeed, the tribe of grasses to which it belongs, 

may be said to be tropical, South Asiatic, Malayan, Polynesian, Austra¬ 
lasian, and American, We possess in this fact a reason why the state¬ 
ments of writers, who would extend the-Indian wild habitat of Oiyza into 
the upper drier tracts of the Peninsula, and even across the great moun¬ 
tain chain on its north into Central Asia, should be accepted with cau¬ 
tion. 1 here are several allied grasses which often occur in rice-fields and 
natural swamps, which the writer has found to be sometimes designated 
"wild rice.” These yield edible grains which undoubtedly resemble rice, 
though botanically they are quite distinct. The most fruitful cause of mis¬ 
leading statements as to the occurrence of wild rice proceeds, however, from 
the fact already mentioned, r»£t., that the aquatic inferior forms of Oiyza 
sativa manifest great facility in becoming naturalized wherever favourable 
circumstances are offered. Of this nature very probably are the wild rices 
of certain authors on Panjdb and Kashmir (Agriculture. The writer has. 
however, seen samples of rice, stated to be quite wild, which were collected 
by Dr. G. King in Central India, and by Mr. J. F. Duthie yi Alfgarh in the 
North-West Provinces and on Moutit Abu in Rajputana. At Azimghar, 
wild rice is reported to bear the name of tenni, Roxburgh gives the 
name wrf, as used by the Telegu people to denote the cultivated sorts of 
rice collectively, wr/«, the ^ain in husk, and Ariwm, the grain after being 
husked, that is to say, “ Rice.” The wild plant, he informs us, is called 
by the Te\egus newnri. In passing it may be remarked that Roxburgh 
gives unUt dhdnyn, andvrtht as the Sanskrit names for rice, but the first 
mentioned does not appear in any of the modern dictionaries and is prob¬ 
ably a Coromandel supposed Sanskrit word. 

Moodeen) Sheriff says the plant is known to the Tamil people as 
bearing the Sanskrit name tandalam. In dictionaries tanonu occurs. In 
Mahratta rice is known as tdnddla, and wild rice, as already remarked, is 
at Azimghar called tenni Sir Walter Elliot (an author who carries 
great weight in matters connected with the Telegu country) gives vori» 
mattakarulu, erra jilama vadlu as its Telegu names. He speaks of 
wild rice under the name of nevari dhdnyamu (a name which, lilce many 
others used by the educated people of India, is directly traceable to the 
Sanskrit). The word arm in Tamil denotes * husked rice,* in Malayal the 
field crop is ari ,and in Kanarese, akki. The field crop in Tamil is shdlit 
a word used almost throughout India (from Assam to the Panjih and 
Kashmir) to denote a special class of rices. 

In Burma, rice is known asjdn orla-da. In China, iau is the general 
term, when husked it is mf, and glutinous’ rice is no. In the tract of 
country between China and India, inhabited by warlike, antagonistic 
tribes who until recently had little or no dealings with each other and 
mostly speak monosyllabic languages, rice bears many undoubted abori¬ 
ginal names. Thus, for example, in the Garo Hills it is generally desig¬ 
nated m/ (a word which may be identical with the Chinese). In the Naga 
Hills the two chief crops are known as and or chedi. In the 

Khdsia Hills the collective name for rice \s U‘kyba (w "male,** or "the 
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** rice”). Rumphius telisfus that the Malay name for the field 
crop IS padt (a word anglicised in modern books into “Paddy'*), that the 
gram is^rar and when cooked nasst. In Malabar, he says, rice is known 
as neli, in the Celebes as pare, in Java as bras, and in Amboyna as hnla. 

Throughout the area of the South Asiatic supposed wild habitat (from 
Madras to Cochin-China), an extensive series of undoubted indigenous 
names occur, not only for each' form of the cultivated rice, but for every 
process of its cultivation and manipulation, until it reaches the stage of 
being cooked, when each special preparation has similarly assigned to it a 
separate name. It would expand the present article too much to attempt 
to give numerous examples of this redundancy. Rumphius cites its occur¬ 
rence in the various languages of the Malayan countries, and in Bengal, 
every district almost has a complete vocabulary of such names and terms. 
Thus opening Sir W. W. H unter'sStatistical Account f Bengal by chance, 
in Vol. VII., page 71, the names in Maldah are found and at 238 in Rang- 
pur. These may be exhibited by way of illustration : 


Parts indicated by names. 

Maldah. 

Rangpur. 

The seed . . . . . . ' 

Bikan. 

BiJ ot bichhdn. 

Plants a foot high and ready for trans¬ 
planting . 

PkM, 

Neo.hd bichhdn. 

Plants throwing out ears 

Cambhar, 

Kanch thor. 

When the ears have appeared 

Phitlan. 

Phuldn. 

When the substance or as it is called 
the milk has formed in the grain 

Dudhi-khotan. 

Dudh bhara. 

W'hen the grain is ripening . 

Dhdn. 

Kdld pakd. 

When ready for reaping . . , 

Pakkd Dhdn, 

Purd pakd. 

Unhusked rice ..... 

Dhdn. 

Dhdn. 

Husked rice . . . 

Chdul* 

Chdul. 

Husk . . . 

Jus. 

Jus. 

Ushnd chdul. 

1 

1 

* * * t * 

Husked after being boiled . 

\ V 

Husked after being simply soaked in 
water . . ... 

Arod. 

Husked after being ripened in the 
sun . . . . 


Atdp chdul. 

Fragments of rice broken in husking . 
Boiled rice . .... 

• •« « • • 

Khud. 

Bh it. . 

Bhdt. 

Boiled, then parched in flat pieces 

Rice soaked boiled, dried and husked, 
afterwards blown out by cooking in 
hot sand ...... 

CAua. 

Churd, 

1 

Muri. 

Muri. 

Rice husked in heated sand, the husk 
coming off naturally as the grain ex^ 
^ pands . 

Khdi. 

Khdi or Idi, 

Cakes from rice flou- .... 

J^ishtak. 

Pithd. 

Spirits from rice ..... 

Chdnimad, 

Denomad. 

Rice beer. 

Pachwdi, 

Pachwdi, 

Ciauor made of rice boiled with milk, 
Sugar, ghi, and spices 
*'‘ce *n'xed in water and left over night¬ 
fall till it becomes sour , . , 

Paramanna. 

1 

Pantha bhdt. 


The ^hove by no means represents all the terms in use, since these 
are extended to every stage of agricultural operations and culinary pro¬ 
cesses. Among the aboriginal tribes of Chittagong, three chief terms are i 

rice, gey, when forming the ear, thor, and when fully ' 

p In Burma rice in husk is husked rice, tsan, and when 

ed, tamm. Wild rice is known as nat-saba or snba^yaing, the 
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former meaning rice given b)' the nats or spirits, and the latter literally 
wild as opposed to cultivated. ^ 

In Northern India the names are mostly derivative, and many of them 
of undoubted Sanskrit origin. Rice may be wild in Kashmir, but until the 
writer has examined a sample of the/za/wa (alluded to by Mr. Lav/rencein 
the account of Kashmir below), he feels it to be safer to assume that 
hama is only an ancient or more completely acclimatised stock than hre. 
If indeed, as already suggested, it does not prove to be a species of Leersia. 

occurs of wild rice in connection with the Pan- 
j 4 b; indeed, Stev/art expressly says that he had failed to find it; the 
doubtful case mentioned bv Aitchison and quoted by DeCandolle may, 
therefore, be set aside. Nor has wild rice been recorded in Sind, Balu- 
chistan^ Afghdnistdn, Persia, Arabia. Aitchison alludes to rice cultiva** 
tion in Afghanistan up to altitudes of 7,500 feet, but Boissier, Flora 
Ortentali&,AoQ% not even refer lo it as cultivated, and, indeed, he describes 
only two grasses of the Tribe Oryze^, DeCandolle writes : “‘Accord¬ 
ing to Aristobulus,* s?ys Strabo. ‘rice grows in Bactriana, Babylonia. 
Susida j* and he adds ‘ we may also say in Lower Syria.’ Further on he 
notes that the Indians use it for food and extract a spirit from it. These 
assertions, doubtful perhaps for Bactriana, show that this cultivation was 
firmly established, at least, from the time of Alexander (400 B.C.), in the 
Euphrates valley, and from the beginning of our era in the hot and irri¬ 
gated districts of Syria. The Old Testament does not mention rice, but 
a careful and judicious writer, Reynier, has remarked several passages in 
the Talmud which relate to its cultivation. These facts lead us to sup¬ 
pose that the Indians employed rice after the Chinese, and that it spread 
still later towards the Euphrates— earlier^ however^ than the Aryan 
invasion into Jndia. A thousand years elapsed between the existence of 
this cultivation in Babylonia and its transportation into Syria, whence its 
introduction into Egvpt after an interval of probably two or three centu¬ 
ries. There is no trace of rice among the grains or paintings of Egypt.” 

The above passage has been here reproduced to show the opinions 
held by so eminent a botanist as DeCandolle, on the origin of rice culti¬ 
vation and its distribution to Central Asia, Persia, Egypt, and ultimately 
Europe. To return, however, to India it may be said frequent mention of 
it occurs in the more modern Sanskrit works. Thus, for example, it is very 
often alluded to in the Ordinances 0/ Manu-^A fact which perhaps might 
be accepted as agreeing with the opinion that the work was written 
about iO(' to 5^® A.D., the author being a Panjdbi Brahman who wrote 
for the Deccan and South India. In other words, that great work was 
written in the very region where the uri or nevdri was a prized luxury 
attainable only by the rich or by religious devotees. 

Commenting on the identity of the Persian and Tamil names, shdli, 
Crawford wrote {Agri.-Horti. Soc., fnd. Jour., Vol. /. {New Series), 
Selections, is) i —“ This leads to the belief that the grain was most pro¬ 
bably introduced into Persia from Southern India in the course of that 
marit'me trade which is known to have been carried on for ages between 
the ports on the western coast of India, where the Tamil is the verna¬ 
cular tongue and those on the Persian Gulf. Had this cereal reached 
Persia from Northern India, its name, as in the case of wheat, would have 
been traceable Ho the Sanskrit or one of its derivations.” 

Yute & Burnell, in drawing attention to the resemblance of the 
Tanril word ariH to the Arabic and Greek names for rice, say :— 

“There is a strong temptation to derive the Greek which is 

the source of our word, through It. rise, Fr. rie, i^c., from the Tamil rtriVt. 
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rice deprived of husk, ascribed to a root a:'i, to separate. It is quite pos¬ 
sible that Southern India was the original seat of rice cultivation. Rox¬ 
burgh {Flora Indicat II., 200) says that a wild rice, know n as ne'wdrt by the 
Telinga people, grows abundantly about the lakes of the Northern Circars. 
and he considers this to be the original plant. It is possible that the Ara¬ 
bic al-ruzn {arrtizz) from which the Spaniards directly take their word 
may have been taken also directly from the Dravidian Term. But 

it is hardly possible that opv^a can have had that origin. The knowledge 
of rice apparently came to Greece from the expedition of Alexander, 
and the mention of opv^a by Theopfirastus, which appears to be the 

oldest, probably dates almost from the life-time of Alexander (<f. B.C 
323). Aristobulus, whose accurate account is quoted by Strabo, was 
a companion of Alexander’s expedition, but seems to have written later 
than Theophrastus. The term was probably acquired on the Oxus, or 
in the Panjdb. And though no Sanskrit word for rice is nearer opo^a 
than the very common exchange of aspirate and sibilant might 

easily give a form like vr/si or brisi vComp. hindu, sindii, &c.) in the 
dialects w est of India, Though no such exact form seems to have been 
produced from old Persian, we have further indications of it in the Pushtu, 
which Raverty writes, sing, ‘a grain of rice,’ w'rijea'li,* pi., ‘ rice* lo'ri- 
jzeyt* the former close to Oryza. The same writer gives in Barakai (one 
of the uncu'tivated languages of the Kabul country, spoken by a ‘ Tajik * 
tribe settled in Logar, south of Kabul, and also at Kanigoram in the 
Waziri country) the word for rice as 'iorizzot a very close approximation 
again to Oryza. The same word is, indeed, given by Leech, in an earlier 
vocabulary, largely coincident with the former, as rizzn. The modern 
Persian word for husked rice is birinj and Armenian brinz. A nasal form, 
deviating further from the hypothetical brisi or vrisiy but still probabh 
the same in origin, is found among other languages of the Hindu Kusfi 
tribes, e.g.y Burishki (Khajuna of Leitner), bron; Shina (of Gilerit), 
brtun } Khowar of the Chitral valley (Arniyah of Leitner), gri«y.** 

The area of wild rice, corresponding to that in which uri or ari and 
other such names are used (and that too in the most diversified aboriginal 
languages) leads naturally to the supposition that in India rice cultivation 
may have spread from there all over the rest of the peninsula and ulti¬ 
mately across the Himalaya. This diffusion of the knowledge of so valu¬ 
able a crop seems, as DeCandolle suggests, to have taken place even 
prior to the Aryan invasion, and it may be added that the aboriginal 
names for the wild plant would in that case most probably have accom¬ 
panied its cultivation until they gradually became absorbed in the more 
cultured tongues, some of them being even fused nto the earliest Sanskrit 
conceptions. Considerable light would be thrown on this subject by a care¬ 
ful search in Sanskrit literature w'ilh the view of establishing the relative 
ages of the Sanskrit terms, as, for example, when they came to be unmis¬ 
takably assigned to this grain. Rice is not likely, how’ever, to have been 
known to the Sanskrit authors much before the date of the later Kerfdj, and, 
as already remarked, the names used in Upper India for the plant and 
the grain are mostly derivative, many of them of Sanskrit origin. 

1 he redundancy in names that ixists w'ithin the area of wild habitat 
(and w hich is by no means so comprehensive outside that area) seemed to 
support the general conclusion. In order, how-ever, to ob'ain some informa¬ 
tion on this subject, drawn from Persian and Arabic literatiu , the writer 
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addressed a letter to Mr. C. J. Lyall (Secretary to the Government of 
India in the Home Department), a well known Arabic scholar. Mr, Lyall’s 
reply is so full of interest, in linking together the various theoiies and opi¬ 
nions which have been briefly reviewed above, that the liberty may here 
be taken of quoting some of its more instructive passages:— 

“ There can be no doubt that the Arabic names for rice are not derived 
from the Tamil arisi. Rice cannot be considered a crop of the Arabian 
peninsula—that is, of the people to whom the Arabic language properly 
belongs. It is indeed now grown in the lowlands along the western shores 
of the Persian Gulf, and possibly in Yemen, but is of recent introduction 
there. The great tract in which the Arabs flrst became acquainted with it 
is beyond the boundaries of Arabia, viz., Babylonia and the tract between 
the Upper Euphrates and Tigris. The Arabian names for rice arearuzBt 
uruzz, urz, ttruz, oruZtdruzt ruzz,aLnd runz, the last a form used by a 
tribe called *Abd-al-kais, settled in ’OmAn and Bahrain, The l^t form 
points to the double zz in the other forms being a substitute for nz. The 
Aramaic form in use in Babylonia was uruzzd or aruzzd, evidently the 
original of the Greek opvt^a. It was here, and not in Bactriana, that the 

Greeks first became acquainted with the grain and the name. The Aramaic 
name was evidently borrowed from the Persian. I am not aware of any 
example in old Persian literature of the original of the modern form birinj: 
but the Arabo-Aramaic forms clearly point to virtnzi or virinza as this 
ori^nal. .This is confirmed by the Armenian hrinz, the Pushtu wrizha, 
and the Khowar^^fw^ {g initial pointing to an older ■*»). 

^ " Now virtnzi is exactly the equivalent we should expect of the Sans¬ 
krit vrihi, H in Sanskrit regularly appears as z in old Persian {sahasra^ 
hazanr(^\ hima^zima\ hridaya—zereda^i^^c*). But Persian words contain¬ 
ing z corresponding to Sanskrit h are not loan-words from Sanskrit, but 
sister, words. They point to the time when the two branches of the Aryan 
race dwelt together and respectively developed their phonetic peculiarities 
from a pre-existing original tongue common to both. It is certain, there 
fore, from a comparison of virinzi and vrihi, that the Persians did not 
Ixirrow the cultivation of rice from India, but that that cultivation existed 
in the tract where the two races dwelt together, before the Indo-Aryans 
descended to the plains of the Panjib or the Perso-Aryans occupied 
Airyana or Kran. If this tract was Bactriana, which Strabo mentions as a 
great rice country, the name may have originated there. It seems perfectly 
clear that it cannot have originated within India, or be connected with any 
Tamil name now current. Vrihi, virinzi, is the parent of the Semitic names 
and also of. the Greek opul^ot, which was borrowed from the Aramaic of 
Babylonia ; through opu^u it is also the parent of all the European names 

except the Spanish, which is taken direct from Arabic.” 

In a subsequent letter Mr. LyaM wrote to the Editor :—“I r^ 
cently came across an interesting article on rice by Victor Hehn* in 
which he mentions a much older word than opv^a for rice, viz., bplv^v^^ 
ocpTOi, used by Sophocles. Now while opuJ^ot is, as 1 have shewn, derived 
from the Aramaic form of the word, oplv^Yj is evidently Persian, and equi¬ 
valent to the hypothetical viri*fzi or virinza, of which we have no literary 
example in that language. In Sophocles* time, I need hardly observe, the 
Greeks had much direct intercourse with, and knowledge of, the Persians. 

It will thus be seen that botanical and philological evidence do not 
entirely agree. If the old Persian word, from which the Arabic, Greek, 
and European names are taken, is not derivable from the Sanskrit, but is 
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cognate with it, rice cultivation might be supposed to have proceeded 
from the original home of the Aryan race. If this be supposed to have 
been anywhere in Central Asia, it is practically impossible to believe 
that the wild plant could ever have been found there. But there is no 
evidence which goes to show that its cultivation in Southern Asia was 
not so ancient as to have allowed of its diffusion into the Aryan home at 
a period prior to the division of that great branch of the human family. 
Indeed, the chief objection to this hypothesis is the fact that so valuable a 
plant is not pointedly alluded to in the earliest Vedas. But even that 
difficulty is not serious, since a pastoral people, like the early Aryan 
invaders, may not have appreciated its importance until they became 
localised and took to agricultural pursuits. In concluding this bnef sketch 
of the main ideas regarding the early history of rice culture, it may be 
repeated that the chief wild habitat of the plant is, roughly speaking, ^om 
Southern India to Cochin China. That belt of land has often vast marshy 
expanses with low intervening mountains, possesses a tropical climate, as 
also strong periodic seasons of rainfall; inundations suitable for the growth 
of rice are therefore of annual recurrence. Its cultivation appears to 
have spread from thence eastward to China, perhaps 3000 years before 
the Christian era, and at perhaps a slightly more recent date, westward 
and northward, throughout India to Persia and Arabia and ultimately to 
Egypt and Europe, An enlightened people like the Chinese might be 
supposed to have more readily realised the importance of rice cultivation 
than would the aboriginal tribes on the hills and swamps of Lower India, 
where a sufficiently abundant supply for their wants could be gathered 
from the wild plant. This assumption is practically justified by the fact 
that the aboriginal tribes of Australia have continued satisfied to the pre¬ 
sent day with their wild rice (which they designated kineyafi)^ and have 
never thought of its cultivation, nor indeed of the cultivation of any plant. 

CULTIVATION OF RICE. 

Some few years ago, it was currently stated that Rice was the s.aple 
food of the people of India. This is true of Bengal, and perhaps of 
Madras and Burma, but taking the people of India as a whole, millets and 
pulses collectively might, with a greater approximation to accuracy, 

• .&*ven as the chief food materials. In many parts of India rice 
is, indeed, as much a luxury as wheat is in others, and even in rice-pro¬ 
ducing countries the poor have often to eke out subsistence by greatly 
supplementing rice diet with other coarser and less expensive articles 
In the Returns of Agricultural Statistics of British India for iSSS-So" 
(exclusive of Bengal) n is shown that the total land still available for 
cultivaion amounts to 89,814,481 acres* with 45»524,64o acres under 
forests, 117,580.9^ acres not available for cultivationand 134,653,06s 
a^es cropped^with an additional area of yield of I4,i58,424croppy^moro 
than once . Of this cultivated (surveyed) area 26,810.806 acres were 

ncrude however, these figures do not 

include Bengal, the richest agricultural province in l^'dia, but of which 

unfortunately no actu^ survey has as yet been made. This is the more 

to regretted, since Bengal is India's chief rice-field. Some idea oTlhe 

UkLTro°m ^the* derived from the following passage 

taken from the Administration Report for 1882-83 (p- 12)The dis- 


^ - 30 , 103 , 399 ; ‘ 3 - 92..673 ; ■I7.23r.;6j ; ..7,434. 


o. 283 


519 

^RYZX' 

sativa. 

HISTORY. 


CULTIVATION. 

283 



520 


Dictionary of the Economic 


ORYZA 

sativa. 


CULTIVATION 


India’s Rice Area. 


Two Chief 
Crops. 


tricts of the whole of Bengal proper, or the great alluvial and deltaic 
plain between the Himalaya andjthe Bay of Bengal, and the province of 
Orissa, or the alluvial territory between the hills and the sea* connecting 
Bengal with Madras—a level area of nearly one hundred thousand square 
miles unbroken by a single hill, rich in black mould, and of boundless 
reproductive fertility, subject to recurrent inundation and enjoying natural 
facilities such as no other country in the world possesses for internal com- 
merce and irrigation,—constitute the great rice-producing area of India, 
which is ordinarily much more than self-supporting. The surplus produce 
of this area finds its way, generally speaking, to three directions, from 
which the rice-trading operations of Bengal are conducted. First, of 
course, is Calcutta ; the imports into Calcutta have to find food fo»- the 
metropolis and also for foreign exportation. In the second place come 
Behar and the North-West Provinces, where the demand for rice is 
always in excess of the local supply. Lastly, there is Chittagong, which 
is the centre of a considerable export trade by sea.** The re^on indi¬ 
cated by the above passage by no means includes the whole of the prov¬ 
ince ruled over by His Honour the Lieutenant-Governor of Bengal. It 
consequently docs not embrace all the region of unsurveyed rice-fields 
which exists in the Lower Provinces. The Government of Bengal, how¬ 
ever, in its reply to question three of the Famine Commission of 1878, 
furnished a table of estimated agricultural statistics which gives further 
interesting particulars. It showed the total area of the districts as 
92,196,240 acres (excluding Chittagong Hill Tracts), Of these, 54,645,468 
acres were returned as cultivated and 48,634,497 as under food crops. 
In some of the northern districts and in Behar, rice cultivation is supple¬ 
mented more or less by rnhi or dry-weather crops, chiefly wheat, barley, 
and pulses, and by hhadoi or intermediate crops consisting mainly of 
Indian-com and millets. In the lower districts, where rice only is grown, 
tlie early and the late rice crops coriespond to the hhadoi and rahi of the 
drier tracts. Thus, foi example, in F.astern and Southern Bengal, and in 
Orissa, where the rainfall is heavy and inundations frequent, .millets and 
spring crops become rare or almost disappear, and, as a rule, only 4 wo 
kinds of rice are sown. These are the early and the late (the dus and 
dman of Bengal or the bead and sarad of Orissa), the latter being by far 
the more important of the two. Two crops of rice are thus by no means 
infrequent, and the actual area under rice is thereby greatly increased. 
According to the calculations worked out in connection with the Famine 
Commissioner’s Report, the area yielding rice in Bengal was determined 
as 37,500,000 acres. It seems probable, however, that the estimates 
framed in connection with the Famine Commission erred on the safe side 
by understating the actual area and yield. Thus, for example, Mr. A. P. 
MacDonnell, in his enquiry into the questio' of Food^grain Supply in 
Behar and Bengal, showed that for 16 districts for which fairly trustworthy 
statistics were available, the total cultivated area was 25,989,447 acres, of 
which 23,279,225 were under food crops, the analysis of the food crop area 
being 12,824,190 acres under rice, 5,125,622 undor hhadoi crops and 
5,042,328 under rahi. These 16 districts were, however, in Behar and the 
northern drier tracts where comparatively less rice is grown than in the 
districts which produce early and late rice. Since the date of the enquiry 

instituted by the Famine Commission it is also probable that the area of 

rice culture may have considerably expanded Fortunately, we are now 
in a position to form a more definite idea of certain Bengal crops. 
Through the exertions of the Director of Land Records and Agriculture, 

*• Forecasts*’ of the outturn of important crops are prepared, and the District 
Officers who furnish the data for these forecasts arc becoming able to gra- 
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dually eliminate the errors and difficulties that have rendered it hitherto im¬ 
possible to furnish trustworthy statistics for Bengal. Through the courtesy 
of Mr. M. Finucane (the Director of the Department) the author has 
been furnished with advance copies of these forei asts, as also with valuable 
notes and s^gestions bearing on the subject of rice culture in Bengal 
Taking the Forecast for 1889 of Winter Rice, " the returns compiled show 
the total area of the sub-divisions comprising Bengal to have been 97,81 7,600 
acres, the proportion cultivated to nave been 55,407,360 acres, and the 
share of that cultivated area held by winter, i e , dman, rice to have been 
33,294,720 acres. The crop which followed, the b/iadoi of 1890, may 
be here discussed. The forecast showed the total area under dus and other 
forms of rice, jute, sesamum, hemp, indigo, certain pulses and maize. 
&c., to have been 14,593,280 acres. This practically amounts to the state¬ 
ment that a little less than 26J per cent, of the cultivated area of Bengal 
is twice cropped. Mr. Finucane is of opinion that the proportion of 
bhadoi which actually yields rice is perhaps about 25 per cent, of the area 
of winter rice. Accepting that figure as approximately correct we thus 
learn that Bengal, during a period of 12 months (for which returns of 
both winter and bhadoi crops exist), had <<1,618,560 acres devoted to rice. 
A comparison of these figures with those given above will reveal the fact 
that the Famine Commission's Report was framed on more trustw orthy 
data than even the C ommissioners themselves gave assurance to. The 
want of a definite survey .las compelled statisticians to publish returns 
connected with Bengal as the merest generalisatu ns. The writer has, 
however, found, in connection with articles of Bengal commerce, that 
these so-calhd generalisations agree very closely with commercial statistics 
which are compiled (rom sources altogether independent of Government 
He has thus been induced, from time to time, to place a much greater 
degree of dependence on Bengal statistics, than the officials responsible 
for their preparation, would, from their guarded language, authorise. In 
the case of rice it is evident that the present returns show a relative expan¬ 
sion in each particular which is explicable by the lapse of years since 
the date of Mr. A. P. MacDonneM's exertions to furnish the Famine 
Commissioners with details regarding the Food-grain Supply of Behar 
and Bengal. 

Accepting, therefore, the above Bengal rice area as correct, the total for 
all India last year would have been 68,429,366 acres. This will be seen 
to be about 10 million acres less than the total area returned in the 
Agricultural Statistics as having been, during the same period, devoted to 
“Other Food Grains." But the millets and pulses which are grown in 
Bengal would, to allow of actual comparison, have to be added to the 
area of “ Other Food Grains." shown above, before a comparison could be 
drawn regarding the importance of rice versus millets & pulses to the 
people of India, and an even larger and more important correction would 
have to be made for the rice and wheat which is exported to foreign 
countries. The export trade in cereals and pulses is of necessity drawn 
fmm the surplus oyer local demand,but a careful examination of the trade 
shows a large cultivation of cereals exclusively intended for the foreign 
markets and thereby manifests an increased importance to the people of 
India in a mixed diet of millets and pulses. Even, however, after all 
deductions have been made, rice occupies the foremost place amongst the 
food crops of India, as it takes up nearly three times the area devoted to 
wh^t and twice that which yields millets if taken as distinct from pulses, 
ut this conclusion after all js only what might have been expected, 
exteriding the enquiry to embrace China, Australia. America, and 1 
t e West Indies, nee is found to be the most valuable (single) cereal of 
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n. 572 

III. 588 

IV. 602 
V. 602 
VI. 614 

VII. 625 

VIII. 627 
IX. 632 


Provinces, 


Benpl .... 
Madras* * 

Bombay (including Sind) 
N.-W. Provinces . 

Oudh . , 

Panjib 

Central Provinces 
Upper Burma 
Lower Burma 
Assam . 

Berar . 

Coorg . , 

Ajmi'r-Merwara , 

Pargana of Manpur (Central 
India) 

Total 


V 

{ 


Acres of 
rice. 


No statistics. 
6,285,806 

a> 239 ,i 98 

4^338,923 

2»439»228 

690,565 
3» 785,566 
1,605.936 
4,067,606 
1,262,791 
19,840 

74,499 

758 

90 


Acres of 
wheat. 


Acres of Other 
Food-grains 
(=barley, 
oats, millets, 
& pulses). 


No statistics 
20,360 
2,3 >2,930 
3,479,279 

>,489,921 
7,37>,977 
3.53',941 
..9,185 
Nil. 

12 

942,029 
Nil. 
9,548 

2,831 


26,81 o, 806 19,170, o 13 


No statistics. 

13,927,269 

.17,823,577 

17,052,358 

^433,384 

11,787,458 
4,811,519 
1,186,486 

49,790 

61,665 

2,878,260 

1,611 

163,294 

2,254 


76,178,925 



Nrd'i. w* that after Bengal, of the other provinces, Madras. 

‘he Central Provinces (in 
the order named) are the chief nce-producing regions, but it may safely 

be conjectured that Bengal possesses very nearly twice as much rice lands 
as all the rest of India taken collectively. 

The Report of the Famine Commission (with the special publications 
which It originated) possesses by far the most valuable data regarding the 
food-suppW of the people of India. That publication has already been 
placed under liberal contribution in the above remarks, but a further passage 
may be here given regarding the relative consumption of rice as compared 
with o he r food substances. The total population of India (dealt with in the 
** given as 181,350,000, the total acreage, under food crops, as 
166,250,000, the outturn of food as 51,530,000 tons, and the requirements of 
India as 47,165,000 tons, thus leaving a surplus for export, or for the more 
luxurious consumption of the rich, of 5,165,000 tons. Another part of the 
report, dealin|^ with a slightl}^ different population (1//0., 191 millions), 
shows 67 millions as eating^ rice. Commenting on the subject of the 
staple food of the people of India the Commissioners say :—** In the Pan- 
j^b, the North-West Provinces and Oudh, in Behar ana the northern part 
of the Central Provinces, and in GuzerAt, the poorer classes live on the mil¬ 
lets grown in the rains, and on barley and gram; the richer classes eat 
principally wheat and rice. In Bengal proper and Orissa, and the eastern 
portion of Central India, rice is the principal food, the coarse, earlv rice 
being mainly taken by the poor, the finer, late rice by the rich, fn the 
Soutn or Mahratta-speaking part of the Central Provinces, in Berar, in 
the Bombay-Deccan, and the northern part of Madras, the two large 
millets ijo-wdr and bdjra) form the principal food, ihc Brahmins gene¬ 
rally living on jmported rice and.wheat. In Mysore the ordinary food 
is the small millet, rdgi. In th^ southern part of Madras and west¬ 
ern districts of Bombay rice is chiefly consumed, though there is also a 
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good deal of millet grown and eaten. All classes mix pulses with their 
food, the nitrogenous matter which is found in the pulses supplying an in¬ 
gredient of which little exists in the cereal grains, and which is necessary 
for the proper nutrition of persons who rarely eat meat.” 

In the following pages a somewhat extensive series of (Quotations will 
be found grouped under the provinces to which they refer. The writer has 
found the available material on rice cultivation too imperfect and often 
almost so contradictory as to not allow of his writing a separate provincial 
anicle. The preferable course, as it seemed to him, has been followed, vis., 
of allowing district writers to speak for themselves, even though this has 
involved a certain amount of repetition. 

I.—CULTIVATION IN BENGAL. 

References. — Food-grain Supply of Behar & Bengal, by A. P. MacDon- 
nell; Cultivation of Rice in Bengal by C. B. Clarke, Kew Bulletin, Dec. 
1888, pp. 284-2gt; Report on Agriculture of Lohardaea, by B. C. Basu ; 
Report on Agriculture qf Dacca, by A. C. Sen ; Agri.-HorticulturalSociety 
of India : Trans. II., 68 , 23^-244; IV., 79-82, too, tor, //J, t20^i24; V ., 
36, 37 ; VI., 239 » 24b, Pro. 8; VIII., to?, 108, 160, i6f, 470; II., Sel. 500, 
S03j IV., 104; Sel., 143; VI., Pro. JT ; VIII., 8i-88, i78-i8r, Pro. 29,166 ; 
XII., tog. Pro. (1862), 8, g (1864), 47; XIV., 273-283. New Series, II., 
24-go, 102 ^ 13 ^, 177-190, Sel., 8-t2 ; III., Sel., 5, 6, Pro. $/IV., Pro., 6, 27 ; 
Grierson, Behar Peasant Life, 215-223 i Westland, Report Jessore Dis¬ 
trict; Suggestions on Cultivation & Introduction of Useful Plants in 
India by H. H. Spry, t33; Buchanan-Hamilton, Statistical Account of 
Dinagebore; Reports of the Director of Land Records and Agriculture ; 
Genercu Administration Reports of the Provinces ; Forecasts qf Crops in 
Bengal; Statistical Account bv Sir W. W. Hunter: Vols. J.{24-Par- 
ganas), i 34 -i 38 , 324-325 ; IL {Nadiya), 33,64, 68-6g ; {fesscr) 184,242, 
247 ; HI. (Midnapur), 38, 79-83 ; {Hugli), 264, 829-331, 340 ; IV. (Burd- 
wan), 69-70; {Bankura), 225-246; {Birbhum), 345-846, J50, 354; V 
(Dacca), 25, 82-83, go-gi ; (Bakargdnj), 171,202-205 ; (Faridpur), 276, 
296-305; (Maimansingh), 890. 419-421; VI. (Chittagong Hill Tracts), 71, 
74 ! (Chittagong), i6o-i6r; VII. (Maldah), 70-72, 74, 92: (RungPur), 
23A-240; VIII. (Ra/shahi), 5 ^- 59 ; (^ogra), 208-209; IX. (Murshid- 
abad), 99-104 ; (Pabna), 3or-3o2: X. (Darjiling), 92-95 ; (Jalpaigurx), zji- 
273; (Kuch Behar), 279-382; XI. (Patna), rog-iir; (Saran), 274-276' 
XII. (Gaya), 82-84; (Shdkdbdd), 168, 230-233; XIII. (Tirhut), 28, 81-82- 
(Champaran), 228, 260-261, 29/; XIY. (Bhdgalpur), it6-ii8; (Santal 
Parganas), 270, 335-337 ; XV. (Afonghyr), 83 , 90-91; (Purniah), 281-286 
293; XVI. (Haadrihdgh), 99101; (Lohdrdagd), 837, 338-840; XVII. 
{^ingbhum), 79-8 o : (Bonai State, Chutia Nagpur), 176-J77; (^ashpur 
State), 208; (Manbhum), 310-3*2; X VIII. (Cuttack), 58, 99-102 ; (Balasor) 
268,289-291; XIX. (Puri), 93 - 95 ; Orissa Gazetteer : Vol. /., 146-/47 (rice 
consecrated into holy food before the idol ct the temple of Jagannath at 
Puri); Prices of rice during and since the 14th century, 327; Vol. II , 
Kandh betrothal ceremony—rice carried by the bridegroomis father 82 
adopted into Hinduism as Rdkshasa marriage (a ceremony derived from 
the aboriginal tribes) ; name of child determined by manner grains of 
rice ftUl to the bottom of water 81; Appendix, 14-15 ; 3^, 44.45^ 50 {^soils 
suited to rice); 51 (rice blights) ; the poor who live on a daily mess of 
rice only, most liable to elephantiasis, 65, also cutaneous diseases < 5 ? • 
the Kol swears by touching cooked rice, 77 ; rice cultivation, 80, 96 * rie 
cultivation in Cuttack, 180-/33; area under rice, and yield, 185. ' 

Area under, and Tra£ 5 c in, Rice. 

According to the review of the figures of rice area in Bengal given 
above, there were last year 3,^,294,720 acres under winter or dman rice and 
approximately 8,333,880 acres under Bhadoi (the dus, boro, and other 
minor crops of the grain). These figures thus show a total area producing 
rice of close on 42 million acres. ^ ^ 

One of the earliest allusions to the Bengal traffic (on the part of Euro¬ 
peans) IS that given by John Huyghen van Linschoten, whose journal was 
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Bengal and Calcutta. 


published in The country/* he says, “ is most plentiful of necessary 

'^11 there is more of it [in that country] than in 

all the East, for they do yearly lade divers shippes [therewith], w'hichcome 
thether from all places, and there is never any want thereof, and all other 
things in like sort, and so good and cheape that it were incredible to de¬ 
clare. This Bengal traffic which has certainly been of vast importance 
for moreyhan 300 years may be examined according to four separate sets 

or carried by road, rail, and river; (2] Trans- 
frontier; (3) Coastwise (that is, dealings between one Bengal port and 
another or between Bengal and other Indian ports); and (4) Foreign 
Trade. 

(i) Interval Trade of Bengal. —While fairly accurate statistics 
exist for the rail-borne and chief river traffic from district to district within 
Bengal and from and to other provinces, little or no information exists 
regarding the road traffic of the province as a whole, though a good deal is 
known of the supplies carried along the roads into the chief cities. A large 
margin must, however, be allowed for this defect since there can be no 
doubt but that the seaports drain supplies by small country-boats down 
minor rivers and by carts along the roads, and the amounts thus carried 
escape registration. But accepting the published figures of railway, river, 
and road trade as approximately conveying an idea of the Bengal Internal 
1‘rade in rice, the following balance sheet may be given of the chief transac¬ 
tions dividing rice as is customary into “ Unhusked ** and “ Husked ** : — 

Balance sheet of the Rtce Trade of Bengal treating the City of Calcutta as 
a foreign country with which the Province has transactions» 


Kinds of Rice. 

Gross Imports. 

Gross Exports. 

Unhuskpd (=»PaHdy) 

Husked (saRice) . . . . , j 

1 

1 Mds. 

! 11,64,469 

i 9 , 35 , 1*6 

1 Mds. 

14,11,40; 

1,53,22,290 

Totai 

20,99,585 

1,67,33,697 

Deduct Imports 

20,99,585 

Net Exports from the Province to Calcutta and to other Provinces 

1,46,34,112 


Of the Provinces which supplied Bengal with paddy and rice along 
internal routes, Assam, in the year under consideration (1888-89), 
most important The returns from which the above balance sheet has 
been compiled show Assam to have supplied Bengal with 7,34,169 maunds 
paddy and 5,37,793 maunds rice. Of the Provinces to which Bengal ex¬ 
ported, the most important are the North-West & Oudh, which took 
8,29,390 maunds of rice, and Assam which got 3,35,324 maunds. But of 
course by far the most important outlet for Bengal paddy and rice is to 
the capital. Calcutta with its large population is not only a great con¬ 
suming centre for rice, but being the chief emporium in the foreign export 
trade, it naturally drains by rail, road, and river large supplies from the 
province of Bengal and smaller quantities from beyond the province. The 
returns here dealt with, show Calcutta to have obtained from Bengal 
13,95,627 maunds paddy and 1,39,62,982 maunds rice, with smaller quan¬ 
tities from Assam (1,066 maundspaddy and 53,324 maunds rice), from the 
North-West Provinces 8c Oudh (2,843 maunds rice), and from the PanjAb 
(84 maunds rice). Calcutta exported also small quantities to Bengal and 
other provinces, but these have been provided for in the above balance 
sheet, which shows the net exports from the province. A critical examina- 
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tion of the rail and river trade shows Bengal Province to have had in 
i888-8y a net export, by internal routes to other provinces, of 71,858 
maunds and Calcutta a net import from all sources by these routes of 
1,45,70,024 maunds. 

The chief river marts in the Calcutta trade are Backergunge & 
Sahebgunge, 16,73,363 maunds; Midnapore, 13,50»473 5 Jhalokati, 
6,48,105; Dinagepore, 4,39,661; Hooghly, 3,36,049 ; Barn'sdl, 3.03.763 ; 
and some 16 other marts each with between two and a half and one lakh 
of maunds traffic. The chief marls tapped by inland steamers are Midna¬ 
pore, Kutwa, Kulna, Ghattal, and Santipore. The road traffic is almost 
exclusively from the 24-Parganahs. Burdwan is the largest exporting 
district which employs the railwav to convey its surplus to Calcutta. In 
the year under notice, it exported 5,31,611 maunds, was followed by Bhul- 
pore with 3,63,303, and other stations with smaller amounts. Along the 
course of the Eastern BengaJ State Railway, Bogra furnished the largest 
supplies. 

it may, perhaps, be here pointed out that an error is involved in totalising 
the weights of husked and unhuskcd grain, since a loss in vvcight would 
necessarily occur on the paddy being husked—a loss of one maund reduced 
to 25 seers. It was, however, deemed a more instructive course to allow of 
this error than to reduce all weights to that of husked grain, since in India 
it seems probable the interchange of unhusked rice is largely to meet the 
supply of seed. At all events, the^ traffic in padd^ (=.unhusked) is very 
much smaller than in rice. 
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(2) Trans-frontier Land Trade op Bengal. —The following may 
be given as the transactions across the land frontier of Bengal in paddy 
andf rice • 


Kinds of Rice. 

Gross Imports. 

j Gross Exports. 

Unhusl'ftd ( = Padcly) . ... , 

Husked ( = Rice). 

Mds. 

3,88,278 

' Mds. 

i 22»835 

! 24,691 

Total 

10,38,981 

1 47,526 

Deduct Exports 

4/.52O 

1 

Net Inipurts , , ' 

9 , ',455 

1 

1 


It will thus be seen that the province obtained a net import in its favour 
of 9,91.455 maunds. The chief countries with which these transactions 
were made were, as is usually the case, NepAl, Sikkim, and Bhutdn but 
the imports came entirely from Nepdl, ' 


(3) The Coastwise Traffic of Bengal.— The experience gained Ir 
connection with all other commercial articles is no less true of rice namclv 
that It is extremely difficult to give a tabular statement fora Venuired 
period of the mtra-portal transaeJons within the province and the inter, 
provipcial exchanges, by sea along the coast of India. The imports b\ 
one port are to a large extent the exports from another, but the period 

necessarily with a large proportion of the exports at se<i 
and therefore not included as imports. The final destination of a car<Tc 

uL f*®®'frequently is, alleicd by telegraphic instructions, so thal 
what has been recorded as an export destined for one port, actually appear* 
in the receipts of anollicr. Allowing for these errors the following balance 
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fOT transactions in paddy and rice 


Kinds of Rice, 

i Gross Imports. 

Gross Exports. 

Unhusked (= Paddy) 

Husked (= Rice) . . . 

Total 

Mds. 

2 S, 7«6 

.‘»,83,8oS 

Mds. 

3*36,249 

57 * 18*333 

6,09,321 

60,54,583 

Deduct Imports . 

Net Exports 
(or in cwt. , 

1 6 , 09,531 

54,45*061 

3,889,329) 


Y iiubK ;iz,o7i maunas came irom Untish ports 

within the p^rovince, and of husked rice the major portion was receiv^also 
from British ports within the province, namely, 5,49,710 maunds, Burma 
having supplied only 34,059 maunds. The bulk of these imports were 
derived from ^lasore and Chittagong and were taken by the port town 
of Calcutta. Of the exports of rice in husk Madras took 2,98,410 maunds, 
and of the husked rice Bombay imported 34>i7»89i maunds, Madras 
having stood as the next important recipient of Bengal husked rice, vi>., 
J3»5^»®86 maunds, while the greater part of the balance was shown as 
intra-porlal transactions within the province. But analysing these figures 
more fully by removing from consideration the purely intra-provincial 
transactions, it is seen that Bengal had a net export of husked, and un¬ 
husked rice of 54»45*5M maunds, and that the share of that trade taken by 
the port town (Calcutta) amounted to 40»85,732 maunds or 2,918,380 cwts. 

(4} Koreion Trade of Bengal in Kice. —Under this heading is 
recorded the Bengal transactions with foreign countries. Following the 
system pursued above a balance sheet of this trade may be given 


Kinds of Kice. 

Gross Imports. 

Gross Exports. 


Mds, 

Mds. 

Unhusked («» Paddy) ..... 

Nil. 

56,677 

Husked (= Rice) ...... 

75 

89,83.808 

Total . i 

75 1 

90,40,485 

Chur or flattened rice 

5.583_ 


Totsl 

90,46,008 

Deduct Imports 

_ T1 _ 

Net Exports 

90.45,993 


(or in cwt. » 1 

6,461,433) 


81,37.232 maunds, or 5,"^ 12,309 cwt. 

Now, if we add together the net foreign exports by sea, the net coast¬ 
wise exports to other provinces, and the net exports to other provinces by 
rail, road, and river less the net trans-frontier imports, we shall obtain an 
approximate conception of the amount of rice which left Bengal during the 
year 1888-89 ;— 

Mds. 

...... 9®»45»993 

...... 34 , 43 , 3^4 

....... 7*,®58 


Net foreign^ exports 
Net coastwise exports 
Net rail and river exports 


I^ss trans-frontier net imports . . . . 

Grand total of net exports from Bengal 


i,45.^3»365 

0,9»,4S5 

i,35,7>»9io 
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Routes. 

Imports. 

Exports. 

Internal . 

Coastwise 

Foreign . 

iia) . 

. \{b) . 

J «) . 

.t(A) . 

(U) . 

. ^ (d) . 

lie) . 

Mds. 

13,96,693 

1,40,19,233 

25,697 

5 , 74,994 

Nil. 

Nil. 

Mds. 

4,i9,»27 

4,26,775 
35 , 13 ? 
46,5*,2^4 

52,932 

80,78,891 

5 , 47 > 


Total 

1,60,16,664 

',36.69,618 


Deduct exports 

1,36,69,618 

The balance here 
shown as a net 
import is the 
amount avail¬ 


Net Im'ports 

23.47,045 

able for local 
consumption or 
about |lhs of a 
seer per head 
of population 
daily. 


(a) =» Unhusked rice or paddy. Husked rice. 

(c) =» Chur, parboiled, and flattened rice. 

It would seem a safe statement to affirm that the reserve stocks in a 
city like Calcutta are of necessity very nearly constant j they are, if anything 
a probably slightly increasing total year by year. But if this be so, the 
net import may be taken as very nearly the actual consumption. It has 
already been pointed out that an error is admitted in the acceptance of 
paddy as of equal value with husked rice. This error can at once be cor¬ 
rected, however, throughout the tables given. But in any attempt at esti¬ 
mating the Calcutta consumption of rice it is of more consequence to endea¬ 
vour to obtain returns for the imports by road since, from a radius of, say 
50 miles around so important a rice-consuming centre as Calcutta, local* 
producers must to a large extent convey their surplus stocks by carts and 
thus escape the registration that is preserved on the railways and larger 
nvers. The Bengal Government in its annual report of 1888-80 on the 
Rtver-borne Traffic of Lower Bengal and Inland Trade of Calcutta for¬ 
tunately are able to furnish much additional information regarding Cal- 
cutta, which cannot be supplied for the whole of the province. This chiefly 
amplifies the imports shown as obtained by Calcutta along the* roads The 
exports from the city, given by Government, are, to within a few maunds 
the same as has been shown in the above table (if the same system be 
pursued in totalizing weights of paddy and rice together), but the imports 
are very considerably enhanced, leaving in consequence an increased net 
import as available for local consumption. The table of Calcutta Trade 
in rice,compiled by the Government from actual records of transactions 

*’®P‘^blished, since it shows the traffic for three years 
and exhibits the various routes by which the grain is usually carried. 

o. 295 


But the rail and river-borne trade into;Calcutta must have mainly 
afforded the supply from which both the people of the city and its suburbs 
(sajr, 684,658 souls) obtained their rice as also met the sales in which the 
foreign and coastwise transactions were made, that is to say, that portion 
of the Bengal foreign and coastwise trade which actually took place from 
Calcutta. Making, therefore, the correction for the other than Calcutta 
internal, coastwise, and foreign rice trade of Bengal, the following may be 
given as the actual share taken by Calcutta : — 
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The final conclusion shown agrees so nearly with the Calcutta Trade, 
which in this paper has been worked downwards from the total provincial* 
traffic and estimated production, that it may be accepted as confirming 

the accuracy of both systems of exhibiting the Bengal and more especially 
the Calcutta rice trade : — 
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“The quantity of ilce imported into Calcutta during the past year was 
11,22,258 maunds, or 6‘86 per cent, less than in 1887-88, but 1*^,10,045 
maunds, or 9*42 per cent., in excess of the figures for 1886-87. The boat 
traffic, which amounted to 75*42 per cent, of the total trade, was 7,35,808 
maunds, or 6*02 per cent, less than in the previous year. The traffic 
carried by rail showed a decrease of 18*59 percent., namely, 4,07,146 
maunds, or 21*31 per cent, on the East Indian line, and 1,18,004 maunds, 
or 13*07 per cent., on the Eastern Bengal line. The quantity carried 
by road routes exhibited a decrease of 1,54,871 maunds, or ig*5w per 
cent, on the trade of 1887-88, but in the supplies imported by inland 
steamers there was an increase of i,5i»365 maunds, or I4.l.*29 per cent., 
and in the sea-borne imports of 1,42,296 maunds, or 34*14 per cent.** 

The Collector of Customs, Calcutta, makes the following remarks on 
the condition of this trade during the past official year : — 

“Ceylon is the principal consumer of Bengal rice,and the shipments to 
it were large and above the average, though less than in the previous year. 
The population of Ceylon must have increased of late years with the ex¬ 
tension of tea-growing and the consequent influx of coolies who require 
Bengal rice. 

“ The United Kingdom is the second largest consumer of our rice, and 
the exports to that country were large. The consumption of rice in Eu¬ 
rope is now said to have reached the very large quantity of one million 
tons. The partial failure of the continental potato crop maj have done 
something to stimulate the consumption of rice, but the enormous quantity 
that has come to be absorbechmusi indicate its growing popularity as a 
staple article of food. There were no great fluctuations in prices during^ 
the year, and those concerned in the trade—shippers, millers, and specula¬ 
tors—are all said to have done well. 

“ The heaviest decline was to Mauritius, but the shipments of the pre¬ 
vious year had been very large ones. Less was shipped also to South 
America, the West Indies, and Arabia. To Germany mere was a con¬ 
siderable decline, with an advance to France of 46,698 cwt. To the 
eastern coast of Africa there was a decline, which, however, was more 
than made up by larger shipments from other ports. 

** The exports of paddy declined in the past year in comparison with 
1887-88 by 30 per cent. Ceylon is the only country that has taken this 
gram in quantity, and the shipments to that island advanced by 39 per 
cent., the decline shown being due to a falling off to ‘ other countries.* ** 
The reader should compare the remarks given in this chapter on the 
Bengal and Calcutta Trade with the allied subjects briefly reviewed below 
under the sectional headings of— Yield per Acre, Total Production. 

Consumption per head op Population, and Disposal of Available 
Surplus. 


CULTIVATION 

In 
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Trade. 


Consuming 

countries. 

2gy 


Varieties & Races of Bengal Rice. 

Some few years ago the writer was directed by the Government of 

®ver temporary charge of the Economic Museum, Calcutta, 
with the view to reorganising and naming its collections. About the same 

'f Government of I ndia, placed in charge of the Central 

Office of the Calcutta Inierniitional Exhibition. In these two capacities 
he had the oportunity of examining a very extensive series of specimens 

III ’ over 4,000. 'I hese were the rices of Bengal alone, and 

he therefore was induced to affirm that if a similarly exhaustive collection 

^ the other provinces of India, the total nuihber of 
named cultivated rices might have been found to be httle short of 10,000. 
It should not, however, be understood from this statement that that very 
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un^tiarn 1 h. " separately recognised by the 

tiVe^names afdwith whom they bore distinc- 
suitabirfor nnt rl Supposed to possess properties that rendered the one 

"vhiTe oult^ - n't ^ particular field in the holding, 

rice bv aLv F for another. An attempt to classify these forms of 

as beinp XnbraTvf". standard would very naturally have rejected many 
oLt nf anv ’ ^ ^^'P^nence has shown that such a reduction on the 
serionl ^ r^yot. Would very probably lead to 

botanktXXa^t"""""- experienced and accurate 

Hitarv r..u- . marvellous intuitive knowledge which the here- 

V th7b» m recognising the forms of rice, while dealing 

ciilti vatnr** t says : “1 do not know how, in the young state, the 

cultivator tells the «r, from the I cannot." Onemilhtbe pre- 

texture, colour, or even 

1 . • . growing wild nee which enabled the cultivator to recognise itf 

^ ’*P a handful of dry grain 

and affirm that it would be found suitable to a particular method of culti- 

T- ^ ® precisely similar grain as unsuitable, 

speaking generally, rices may be grouped by their colour, size, or shape, 
or according as they are awned or awnless. The colour of the husk or 
enclosing glumes gives, however, no positive indication of the colour or 
s ape o ^he cont aified grain, so that a classification as to colour and shape, 
&c., would have to first take into account the peculiarities of the glumes 
and then of the grain. But when every effort had been spent, a hundred 
orms would suffice to break down completely every theory which had 
b^n established, so that attention would naturally have to be turned to 
the seasons of sowing, methods of cultivation, and peculiarities of climate 
and soil as affording more trustworthy data for classification ; the peculiar- 
ities of the grain Itself might then come to aid in the elaboration of the 
classihcation. The following brief account of the chief rice crops of Bengal 
was drawn up by the writer, for the Calcutta International Exhibition, and 
as It affords the mam ideas it may be here reproduced 

As far as the plains are concerned, rice crops may be referred to 
two or three primary groups, according to the method of cultivation, 
season of tr^ year when cultivated, and length of the period required for 
ripening, these groups receive various names in different districts and 
provinces, but correspond to each other pretty constantly, being earlier 
or later, as tf^ result of special peculiarities in climate and soil or season 

of rainfall. The average condition in Bengal may be expressed as 
follows;— o / 


ist.—The Aus or Bhadoi Crop. 

** ^he forms thrown into this group are the early or autumn rice.^. 

They are sown from April to May, on comparatively high sandy lands 

not inundated during the rains. The seed is generally sown broadcast, 

and the field is carefully kept free from weeds during May and the 

first half of June. The crop is harvested from July to August, or even 
not till September. J x s » 

“ The forms of awtf are the least valuable of all the rices; about one- 
sixth of Bengal rice belongs to this group. 

2nd. —Aman Crop— Winter Rices. 

‘'This crop comprises the late or cold-season rices. Owing to their 
ripening on inundated fields, they are sometimes called the floating rices. 
They are referred to two important sub-groups 

“ (rt) Chotan 4 mon .—The early and better sorts of dman Sltc of 
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Two harvests are all but universal in Beng’ah with an occasional third 
but smaller one; two crops are frequently taken off the same field. Of 
these groups of rices, the 4 us, boro, and ratda cannot be used at religious 
ceremonies as offerings to the Hindu gods; but these, together with the 
boran dman, are the rices eaten by the million, the finer classes of dman 
being, from their high price, restricted to the rich, A remarkable fact 
which nrTay be here noted is that the dus, dman, or boro rices of one district 
are often so different from those of another, that if interchanged the one 
will not grow on the fields on which the other has flourished for centuries. 
Here the European farmer is confronted with a problem scarcely known 
to his scientific agriculture ; but although it is difficult to follow his reason¬ 
ings, the rice cultivator of India will detect the one from the other with a 
perfectly marvellous degree of certainty. 

Scented and Orher Special Rices. —Someforms of rice are scented, while 
the majority have no smell whatever. Scented rices are common, for ex¬ 
ample, in Orissa, Thana, Behar, &c., and are much prized by certain 
classes of people, scented rices, bendphuli, kamini, bans-moH, 

and rdnduni-pagla (or cook*maddening) are considered the best. The 
better class Natives eat the long thin white dman rices, chiefly cul¬ 

tivated upon higher lands ; while the short, thick, more or less reddish 
rices—the sO'Called Patna rices—are those eaten by the mass of the people 
of India. The Muhammadans prefer an absorbent rice, such as that from 
Pilibhit. In Burma, amongst many high class riew, a grain is grown 
which, while largely used for industrial purposes, is regarded as unwhole¬ 
some as an article of food. One of the most curious peculiarities and one 
recently brought to light regarding rice is that, while the great mass of 
rices contain only one grain within the husk, two or even three grains are 
regularly present in certain rices.” 

A Further Classification op Cultivated Rices. — Mr. C. B, 
Clarke, in his paper on the Cultivatian of Rice in Bengal (published in 
ih^ Kew Bulletin of December 1888), divides the rices into tWee crops: 
(i) Rowa, (2) i4'/«a//,and (3) Aus (owsh), Mr. Clarke’s main object ap¬ 
pears to have been to impress on his readers the Tact that there is actually 
a rowa crop, a fact which, for some reason unknown to the writer, Mr. 
Clarke appears to think, is not generally credited in India. The hard- 
and-fast separation of rowa from dman which Mr. Clarke insists on can 
hardly, however, be said to exist. It most certainly does so in ^stern 
and Central Bengal, the region of which Mr. Clarke more particularly 
wrote, but the transition from the higher lands on which the better class 
rowa is grown to the deeper submerged tracts on which the dman (of 
which he speaks) is found to luxuriate, is a gradual one and whole di^ 
tricts might be said to belong to the middle region w'hich could neither be 
classed in Mr. Clarke’s rowa nor in his dman, while other districts are, 
almost (as far as these two crops afe concerned), either entirely rowa of 
good quality or entirely dman of a very inferior kind. Thus, for example, 
the rowa rice of Dacca is scarcely as good as the dman of many 
districts such, for example, as Burdwan and Hooghly. Mr, Sen 
very properly remarks {Report on System Agriculture of Dacca, P- 20)* 

that fully one-third of the whole produce of Dacca belongs to the dus and 
boro classes of rice, and that even the dman paddy, especially the long- 
stemmed variety, is a coarse and inferior grain. In his note on the rices 
of Bengal, however, Mr. Clarke omits from consideration the boro and 
raida crops and gives only the most general statements regarding the 
forms he specialises. His urgency to have the rowa separately establish¬ 
ed serves, however, a useful purpose, since, in the writer’s opinion, the supe¬ 
rior class of dman.rice, grown on high lands, is botanically distinct from 
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the long-stemmed dman of the jhils, Mr. Clarke’s words on this subject 
may be hefe quoted 

I should warn you that many points in the above description have been 
^ntroverted; and in particular it has been asserted, not only by Calcutta 
English newspapers* but by Government officers, that there exists no such 
rice as I have described as rowar As far as the writer can discover 
however, every recent book and report which treats of Bengal rices clearly 
establishes the existence of the ro-wa crop. What many authors differ 
in, IS the propriety of the ckotan and horan dman crops being^ viewed as 
sections of one crop or as entirely separate crops. And there is much to 
be said in favour of the latter opinion, for they are not only grown under 
Quite different conditions, but, as has already been stated, they are probablv 
derived from different stocks. Thef seasons of sowing and harvesting 
however, are practically identical and in a great many parts of Bengal the 
aman crop consists chiefly of chotan dman, while in others it is mainly if 
not entirely boran dman. The term rowa, moreover, does not, strictly 
speaking, denote a form of rice, but is rather the process of transplanting 
frorn a seed bed. But transplanting is not confined to chotan dman rice ; 
atts IS sometimes once, and boro crops are frequently twice, transplanted. 
Moreover, broadt^tings of what Mr. Clarke alludes to as roiva arc by 

Jegree of Rainfall and s|«uon suitable for Rire Culture. 

Mr. piarke’s remarks regarding the water requirements of the rowa 
crop are insfi^ctive and may be here quoted :-«The rtrwa crop depends 
very httle on the early setting in of the rains (the Government printed re^rts 

Jht ^ ^ contradiction of this statement), but almost entirely on 

the ram holding on in the autumn. The Bengali expects rain at least 
once a week dunng October, and enough to prevent his rice drying up 
before quite end of the month ; if he gets this he has a full crop (and? 

^ late .as 15th August to loth September) 

Ilnri • t ^ sufficiently 

^ort intervals to prevent the rowa' field getting dry) to the beginning o^ 

November (as I have known it dp nearly half the seasons I have witnesfed) 

tafn oP’ "'^y ^ three-quarter crop. If the 

c^oD faf le^s^i°*^ll of September, as it did in Orissa in 1869. the 

K ^ the August-September dibbled) fails. Also, if the rain 
«ops by the middle of October, so that the rice dries up. a late down-poir 

ha^ro^d^ Mr ‘ 'irt twice^ does hlrm raZr 

^an good. Mr. A. P. MacDonnell, however, expresses in oerhaos 

more precise language the necessities of the rice crops of Bengal for water 
He says - My instructions suggested the possibility that the varied ev 

penence of 1873 might afford lime clue to the eslabHshment 
his^work tin makf 7 t‘aukrT‘'°" h' <Jpntained1n 

the dis.ribution most fa™bt t^aet seen, that 

O. 308 


ORY2A 

sativa. 


CULTIVATION 

in 

Bengal. 


Season of 
Rice Culture, 

307 


Amount of 
Rain neces¬ 
sary. 

305 




Products of India, 


535 


Manuring of Rice. 


\,G. 


ORYZA 

sativa. 


I 

ot crops so seldom practised and when practised is based upon such indefi* CULTIVATION 
nite orinciples. that no precise report on the subiect can fumUh^^H rnu-- I f>^i” . 


nite principles, that no precise report on the subject can be furnished. Cow 
dun^, which in England and other countries is given back to the soil as man- 
ure, is, in Bengal, used for fuel throughout the whole length aud breadth of i 
the land, except in forest and jungle tracts, on which cattle graze, where it is , 
wasted. The only other available manures are—(i) The products of each i 
household dust-heap, comprising ashes, rice-water, vegetable j-efuse. See. t 
The amount of manure thus collected barely suffices for one or tw'o fields 
near the homestead on which some valuable garden or non-food crop is 
grown. (2) For sugar-cane and other valuable and garden crops, oil-cake 
IS used. The use of bones and other animal manures is prevented by 
caste prejudice. As far as the great staple rice-crop of the province is con¬ 
cerned, all that seems necessary to secure a bumper-crop is timely and 
abundant rain. The use of European artificial manures is of course 
beyond the means of the people, even if their caste prejudices would allow 
it. A large portion of the Deltaic tracts is well manured by the silt depo¬ 
sit of the annual floods of the Ganges and other large rivers.'* In another 
part of their report the Commissioners allude to the subject of manure in 
the following sentences “ The importance of manuring is known much 
more widely than its use is practised. Every cultivator has his manure- 
heap on which the sweepings of the house and of the cattle-shed are 
thrown j but the cattle dung is almost universally collected and dried for 
use as fuel, except during the rainy months, and the droppings of the cat¬ 
tle that are not stall-fed. but turned out to graze on waste lands are lost 
It is roughly reckoned that each cultivating family with its cattle produces 
enough manure for an acre of land yearly. Hence, where the population 
IS dense, and as in Bengal and the North-West Provinces each family 
holds about four acres, the land gets more manure than in sparsely popu¬ 
lated tracts like the Central Provinces and the Deccan, where the holdings 
are three or four times that extent." On the subject of the degree of man¬ 
uring of nee lands through silt deposits from the rivers, Mr. O. B. Clarke 
has much to say that deserves careful consideration. Before proceeding to 
give one or two passages from Mr. Clarke's paper, however, it may be as 
well to state that, as the words of the Famine Commissioners, it is onlv 
a “ portion of the Deltaic tract which modern Indian writers maintain is 

fu 1. ‘disrespect the Gangetic basin is quite dissimilar from 

the Nile Valley, for, instead of the rivers regularly overflowing their banks 

and throwing down extensive deposits, the inundation of the major portion 

,‘d® '■'oe-fields is purely and simply due to rain¬ 

fall. Mr. Clarke described the' anastomosing rivers of Central and East¬ 
ern Bengal (as in all alluvial deltas) as usually the most elevated grounds 
and on these very commonly the villages stand. As you walk in the cold 
season rom one river to the next you insensibly descend from the river- 
bank till you come to the ‘ bheel ’ which at this season may be shallow, or 
mud, or wholly dried up ; and you insensibly ascend similarly from the I hZ 
till you come to the bank of the next river. Now this bheel (or//,/A will be- 
gin to swel in spring-somet.mes as early as April (when the Apri showers 
are strong), sometimes not till June if these showers are light, and May 

1 ‘dy jhil gets softened it has to be tilled and 

planted with rice before it is submerged more than a very few inches The 

bheel will swell till It covers the whole country except tL narrow belt bv 
the rivers occupied by the villages ; and the getting Tn of the ■’ fthe 

me which Mr. Clarke assigns to this submerged tract) '' ma thus ex! 
end for thrpe months.” •' In the ,ow., fields, as I describe Them the rice 

Uebirsavs'^tha’t'lhe^ea delds into the rivers, 

lebig says that the reason why rice can be grown in Bengal every year in 
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the same fields without manure is because the rivers annually replenish 

e soil by a layer of r ch silt. My critics see the rice round Calcutta town 
and along the two principal railways in Bengal is z\\dman\ and they 
think that nee could not grow for ever without the aid of the silt. 1 called 
their attention to Roxburgh’s .^/ora/wiffcrt, II., p. 202, where he main¬ 
tains that much of the rice land in Asia receives no help except what the 
air and rams yield as fully explained, neither inundation nor any 
material quantity of manure); yet that those fields have for probably 
thousands of years continued to yield annually a large crop of rice, thirty 
to sixty fold. Roxburgh barely ventures to suggest that a recuperation 
of the ^il takes place between January and June. On the West side of the 
Ureat Bengal Plain, from Rajmahal and Burdwan to Orissa, the hills rise 
in many places gradually, and we see a great quantity of terraced rice; 
It is clear that these fields cannot be inundated from the rivers. As we 
proceed further into the Western hills we find V-shaped valleys terraced 
in narrow curved platforms; the rain-water is led down gradually from 
one to another ; there is on the outer edge of each platform a little bank, 
usually not more than 6 to 12 inches high, and the rice is therefore never 
more than a few inches deep in water ; this terraced rice is a sub-variety of 
rown \r\ my classification, and it gets nothing but air and rain-water; 
it I? the kind of rice land Roxburgh refers to, his account being drawn 
up in the Circars immediately South of Orissa, Not rarely, in this kind of 
nee cultivatron, a bank is drawn across the upper part of the valley and a 
tank formed immediately above the rice platforms; from this reserve 
me rice can be watered after the ram stops and the crop almost ensured. 
Now in all these cases it is manifest that the rice-fields can get no man¬ 
uring by silt from the rivers. 

'* In the North and East of Bengal the hills rise very suddenly from the 
plains; there is little terraced rice, but there is a broad belt of land in 
which there is enough clay in the soil for rowa that extends from My- 
mensingh to Chittagong. In the most valuable rice land, as on the right 
bank of the Brahmyiutra, throughout the Zilla of Mymensingh, the water 
runs from the rice-fields to the Brahmaputra, and the fields Are never 
deep in water. The land m the thoroughly inundated districts, as south¬ 
west of Dacca and Faridpore, is too sandy to grow rowa rice, and it is 
much less valuable than the belt of rowa land near the base of the hills. 
Roxburgh says in the place af>ove cited that '*the best rice lands are 
those that are overflowed annually by the inundations of large rivers.” 
Bui he is speaking of the Circars ; he probably never saw the fine rowa 
land of Mymensingh, Comilla, and Noakhali. The gross produce of 
swamp’rice may be about as large as that of rowa, though raised at 
a greater cost of labour; but the value of the crop per acre is very 
much less. 

** I am prepared to go further and to doubt whether even swamp rice 
gets much silt. Where the water from a muddy rapid river gets through 
its bank (which is the highest part of the country) and sprees out over 
the lower country beyond, it loses its velocity very fast, and therefore 
drops all its silt in the “ bank,” i.e*, near the river it has left. If this were 
not so the bheels wo\x\d soon all fill up, and the “banks” (they may 
be a quarter of a mile wide) would not be the highest parts of the country. 

In fact, in swamp rice, the water is perfectly still and black, evidently all or 
very neariy all rain-water. Where the land is well silted, as in the case 
of large sandbanks, it is impossible to grow any rice but a little owsh 
and usually not that till the land has been made more tenacious by 
a few crops of indigo or some other leguminous crop. I have no doubt 
of the most imporfAiu fact that a large class of rice-fields in Bengal 
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annually cropped without manure or silting, maintain a perennial fertility; 
though, like Roxburgh, I am not prepared with an explanation. John 
Scott, who was in 1870 Curator of the Calcutta Botanic Gardens, was of 
opinion that “ in these rice-fields the recuperative power of the soil is suffi¬ 
cient, under the sun and rain of Bengal, to go on growing the present 
crops of rice indefinitely” [Kew Bulletin). It will be found below in the 
remarks regarding some parts of Bengal as, for example, Jessore and the 
Sundarbans, that the soil is believed to be perennially fertile and produces 
an abundant harvest year after year, not only without the aid of manure, but 
in many cases without any cultivation whatsoever. But in these cases it 
is admitted the annual inundations fertilize the soil so that all that is 
necessary is to transplant the seedlings from the nursery or simply to 
plaster the seed in the plastic mud left by the receding high water. 
In concluding the present paragraph it may be said that the system of 
manuring rice, and especially the nursery beds in Bombay, should be read 
in continuation of the above remarks, as also the information furnished 
regarding the system of manuring which is practised in the P'mj^b. 

Yield per Acre; Total Production; Consumption per head of Population; 

and Disposal of Available Su^lus. 

The information collected by Mr. A. P. MacDonnell afforded perhaps 
the chief data on which the Famine Commissioners framed their opinions on 
the subject of yield per acre and total production of food-grains in Bengal. 
Important though these subjects are, they do not appear to have been 
dealt with, by any subsequent writer, in the same detail, and hence though 
the figures given by the Famine Commissioners are, for 1874 they may 
^ here reproduceefj—” Although it is not worth while in the existine 
defect of knowledge to attempt to make any definite estimate of the prob¬ 
able food produce per acre for Bengal.it maybe as well to incficate 
broadly the limits wiihin which this estimate must lie. The population 
being 60 millions and the acreage of food-crops about 48I millions the 
consumption (at six maunds per head per annum, a slightly larger quan¬ 
tity being assumed because of the less nutritious quality of rice)— ^ 


would b« . . 

Seed grain at'solb an acre 
Wastage at 5 per cent. , 

Cattle food at half maund an acre 


Total 


Add export of rice average say 600,000 tons 

Add an equal amount for surplus retained to meet deficient 
years, &c.• . ^ 


Or say 


Maunds. 

36,00,00,000 

3.00,00,000 

2,50,00,000 

2,70,00,000 

< 44 . 20 , 00,000 

1,68,00,600 

1 , 08 , 00,000 

47 » 56 .oo 000 
17,000,000 tons, 


This Quant-ty if product^ hy 48^ million acres gives an average oro. 
diice of almost 10 maunds of food-grains per acre. If as is orohaWja 
area is under-estimat^. the averafe produce must be less. This conclu^ 
Sion, vague as it is, shows that for the whole province it is impossrWe to 
assume a higher rate of production than at the outside lo Zunds olr 

fsTons!de°rXy h°gte"rr districts the outtL 

u ?®"‘’!'®.9o”i"i‘ssioners in another part of their rcoort rptnm 

us “is™-, 
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are the soils, so different is the rainfall, so numerous are the modes of 

thi^f outturn in the various districts of Bengal, 

that It IS quite impossible to 6x any absolute standard figure repre¬ 
senting the average outturn of an acre of land under any given fo^ Xp 
f’ cultivators themselves do not know it wtf any tolerabfe' 

degree of accuracy. From such experiments and inquiries asihave been 
made in Bengal from time to time, and after analysing all the statistics 
available on the subject, Captain Ottley, R.E., came to the conclusion 
that as regards rice-the great itaple crop of Bengal-** the average 
outturn for a number of years of all classes of land will be about !s 
maunds per acre. This may be accepted as the nearest possible approxi- 

no ^ f®-- calculation.-' 

caution in advancing anyone figure of yield as appli¬ 
cable to the whole of Bengal cannot be too strongly commended. He wrote 
of his own calculations :-** No other character, however, than approxima- 
tions to the truth is claimed for these estimates.” ‘*This auction of 
av’erage rates of produce has been one of the most perplexing with 
which I have had to deal. One maund, more or less, per acre may 
alter the complexion of a conclusion." It will thus be seen that it is 
impossible to advance any one figure as being likely to express an 
average yield for the whole province. The writer has, however, tabulated 
all the returns to which he has had access and struck the mean with the 
result that i( would appear 10 maunds of dman and 8 maunds of horo and 
aus would be fair average yields per acre. These figures are, however, 

^ very much below those determined by test harvests in Bombay,, the 
Central Provinces, and Assam that they may be regarded as below rather 
than above the mark. Sir W. W. Hunter {Indian Empire, p. 783 ) gives, 
without any reservation, the average yield as 15 maunds of clean rice. 
One of the most instructive series of papers on the subject of Bengal rice 
will be found in the Journal of the Agri-Horticultural Society of India 
{VoL At New Series^ i86t). The Secretary issued to all district officers 
throughout the province a series of questions on the yield per bighd, the 
classes of rice grown, cost of cultivation, &c., &c. The replies are full o 
interest and should be carefully considered by any one desirous of learnin| 
something of this rnost important but very indifferently investigated crop 
In doing so the caution is necessary that the bighd is by no means a constani 
quantity. It would appear that the average of all the figures there giver 
would justify 27 to 33 maunds of paddy or say 22 maunds of clean rice 
oeing the nearest approximation to the yield per acre. But so great are the 
extremes of the returns, not necessarily due to inaccuracies, but as a conse¬ 
quence of the variability of yield of different classes of rice or the productive¬ 
ness or otherwise of the soils, that no average could be given for the whole 
of Bengal. It seems highly probable, however, that a yield of 22 maunds 
is more than double the actual yield per acre over the total area. If, 
therefore, we accept 10 maunds for dman and 8 maunds for dus and boro 
over the average of these crops given by the Director of Land Records and 
Agriculture, the total production in Bengal would be 39,95.38,240 maunds 
or, say, 14,269,223 tons. On working through Mr. A. P, MacDonnelPs 
Food‘grnin»supply it becomes apparent that |ths of a seer is the average 
daily consumption of rice in Benar, and perhaps ^rds of a seer would be 
correct for Bengal proper, including Orissa. If the total population (say, 

66 millions) were admitted to consume these amounts daily without inter¬ 
mission, they would require annually for their sustenance 42,32,92,325 
maunds (or 15,117,583 tons). It is thus obvious that either the estimates 
of yield per acre, adopted in the above calculation, are considerably under 
the mark, or that the dally consumption recorded is what the people could 
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consume of rice, but do not alt necessarily do so every day. This latter 
conclusion is more than likely the Correct explanation, since the rich always 
do eat large amounts of other food materials and the poor have to eke out 
subsistence by greatly supplementing their diet with other less expensive ar¬ 
ticles than rice. The calculations given in the opening sentences of this 
chapter {as taken from the Famine Commission's Report) were accordingly 
framed to embrace not rice only but all food-grains and pulses, whereas 
this review is intended to try ana approach to some definite conception of 
the Bengal actual consumption of rice. In the above estimates of yield and 
prrvduction no provision has been made for seed. If we assume the average 
amount of seea necessary for an acre of rice land to be 3oflb, 42 million acres 
would require 3,15,00,000 maunds to be annually reserved for that purpose. 
And we have still further to allow for rice used as cattle food, wastage, ex¬ 
ports, and reserve stock. If a figure be worked out for each of these items 
and the total be deducted from production, there would remain a very much 
smaller quantity than determined above (from an assumed daily consump¬ 
tion per head) as the amoufit used up by the people of Bengal. From the 
remarks already given of the Bengal Trade in rice, it has been shown that 
in the year 1888-89, the net export of husked and unhusked rice collec¬ 
tively was i, 35 » 7 Ii 9 Io maunds. The Famine Commissioners allowed 
6,88,00,000 maunds of food-grains as representing the wastage at 5 per 
cent., the amount used up as cattle food and the surplus retained to meet 
deficient years. The available information regarding rice does not allow 
of figures being given to represent the share of that amount which should 
be debited against rice production, but from general convictions obtained 
while reading up the extensive literature on rice, the writer is disposed to 
think that 40 million maunds would be a liberal allowance. But the 
figures here discussed must be accepted more as denoting the lines on 
which It might be desirable to treat the subject, than as absolute facts. 
Each and every one of the statements made can be corrected without the 
general principles enunciated being materially disarranged. We thus 
see that the following iteins have to be debited against the Bengal rice 
pronuclion, the balance being the amount available for consumption 


Estimated production from 42 million acres , . 

Amount for seed 3,15,00,000 maunds . 

Exports (net) i,35,7i;9io maunds .... 

Loss, Reserves, &c., 4.00,00,000 maund:^ . 

Amount of rice which in 1888-89 was available for Local 
Consumption in Bengal ... 



Maunds. 

39.95.38,240 

8,50.71.010 


31,44,66,330 
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Assuming the above calculation to be correct the 66 millions of people 
in Bengal would each have consumed a little more than ^ of a seer (or sav Cons 
ilb) of rice daily It will thus be seen that this final conclusion of daily ' 
consumption, derived from theesfmated total production less net exports^ 

population, agrees very closely with the statement 
made by Mr. MacDonnell that in Behar the daily consumption might be 
put down at ^ths of a seer and for the rest of Bengal at frd seer. ^ 

^A "'ork on Food^grains in Behar 

fwhifh ® =‘l>'e™anner with the question of available surplus 

(which meets the export trade and pays rent) and also with the reserve 

^ requirements between harvest or carried forward 

-n future deficient supply. Mr. MacDonnelPs work 

iftT. written in connection with the Bengal Famine of 

874, but his opinions on village economy are no less true of normal than 
of abnormal seasons. He explains his\-laborate and district t^district 
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investigations in the following introductory remarks i— “ I submit that in 
rural Behar and Bengal a quaniity of food-grain, equal to the absolute 
wants of the people du-ing the intervals between harvests, is always in the 

people must live, and all experience teaches the lesson 

Wr. fpr "'y P“>-P0se is the same thing, their 

keep in stock a projnsion at least sufficient to carry them on from one 
harvest .o another. The inter-harvest periods being short, people will not 
run the risk of impairing, by export/ition. the sufficiency of this provision, 
unless simultaneous importation, altering possibly the composition of the 
provision, leaves its absolute magnitude unaltered. 

•• Now, necessary and usual as is the retention of a portion of each crop 
tor subsistence till the next crop comes in, the disposal of another portion 
to pay rent IS, as things go in Behar and Bengal, as necessary and im¬ 
perative. Everywhere a very considerable portion of the cuftivator’s rent 
IS paid from the sale-proceeds of food-grain ; and the grain on which the 
rent is thus financed for is, I submit, over and above the provision for 
subsistence made from each crop, and referred to in the last paragaph. 
In the case of those cultivators who lock up in their own store-rooms the 
provision necessary to carry them over the interval before next harvest, 
this IS obviously so ; it is less obvious, but not less true, in the case of the 
needy classes who are m the mahnjutis hands. For it is manifest that 
if a of this latter description be only, partially indebted, his partial 
independence, like the greater independence of his well-to-do neighbour, 
will show itself in the reservation of some provision for the immediate 
future; the grain, therefore, on which he finances for rent will be over 
and above that provision. If he be wholly in the mahajtm's hands, the 
food-supply necessary for his subsistence, and for rent payment alike, 
goes to the mahajun. But as the latter must, and does, support the royat 
under pain of losing his principal and interest together, it comes to the 
same thing in the end, as if the royat had, with the mahajun*s sanction, 
retained the provision for subsistence and made over the rent-grain. 

In fine, it is, I submit, a proposition generally true that the minimunt 
food-supply, necessary to support from harvest to harvest a district, which' 
is a surplus-producing district, may be, in considerations dealing with the 
disposal of such surplus, looked on as a fixed quantity, and, with the 
wants it supplies, eliminated from the argument. 

“ With a view to tracing out the manner in wWich this surplus is dis¬ 
posed of, it next became requisite to determine'the quantity of food- 
^ain which in each district is thrown on the market in financing for rent. 

To the solution of the question it was necessary to know, first, the actual 
amount of rent liquidated from the sale-proceeds of food grain; secondly, 
the average prices at which food-grain is sold to realize this amount. On 
both points local enquiry was necessary, and these local enquiries were, 
at my request, conducted by the various district officers ana the results 
communicated to me. The results are interesting and valuable, not 
only as far as the purpose in hand is concerned, but also as suggestive of 
trains of enquiry which will doubtless be followed up. 

" Conjoined with the question of the proportion of the rent liquidated 
by the sale-proceeds of food-grain was the determination of the gross 
rental of each district. In those districts which enjoy the advantages of the 
Road Cess Act this w'as an easy matter; but in those districts into which 
the Act has not been, or was being, introduced there was some slight 
difficulty. I think, however, the difficulty has been surmounted, and that 
each section, in which the information was of use, contains a close approx¬ 
imation to the aggregate rents collected by zemindars in the particular 
district. I may note, in passing, that the rental of every district is very 
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disproportionately large compared with the annount which, in the shape 
of lana revenue, such district contributes to the imperial exchequer. 

** The determination of the share of rent liquidated by the sale-proceeds 
of food-grain, the ascertainment of the actual amount of this share in 
cash, and the knowledge of the average rates at which food-grain is sold, 
rendered the calculation of the quantity so sold a matter of no difficulty. 
The point thus reached, or the knowledge thus acquired, enabled me to 
make a tripartite division of the local food-grain supply into {a) the 
supply necessary for absolute wants, (6) the supply necessary to liquidate 
rent claims, (c) the residue, if any. This brought me to the consideration 
of the questions of district trade and stocks in hand, questions of high 
importance, but regarding which there is a complete want of precise in¬ 
formation. This want will, it is hoped, be supplied when our present 
system of inter-district trade regisiration shall have surmounted the 
difficulties incidental to all new arrangements. At present, however, the 
information to be gathered from this source is interesting, more for the 
promise of improvement it holds out, than for its intrinsic worth ; more 
for the light it throws on the nature of the various commodities in which 
each district trades, than for the precision with which it gauges the magni¬ 
tude of such trade. 

“ It was, however, necessary for me to estimate the extent to which 
food-grain is kept in stock in each district, and this necessarily involved 
the question of the district’s trade in that commodity. Impelled by this 
necessity on the one hand, and having in ascertained facts but a slender 
and not often significant basis for argument on the other, I was obliged 
to have recourse to speculation to supplement the points in which 
actual experience was defective. For the speculation I venture to make, 
I claim no further value than that it affords some clue to an opinion on 
matters confessedly obscure and intricate. I venture to suggest that in, 
a district which produces a surplus, the quantity of grain sold to pay 
rent charges forms the grain fund as it were, from which exportations 
are in the first instance made. The terms of the argument, if I be 
perrnitted to dignify the speculation by such a name, presuppose a surplus, 
portion of which is sold to defray rent, and the sequel will show that every 
district with which I shall deal, except one, produces such a surplus. The 
grain, therefore, sold to pay rent is over and above the quantity required 
for consumption, and over and above a quantity which exists in addition 
and is held in reserve. In proportion to the sufficiency of this quantity held 
in reserve, the grain which, in liquidation of rent charges, passes into the 
grain-dealer’s hands is in the home market a drug, and in ordinary 
years continues to be so. There being no market for it at home, it being 
superfluous as a reserve, it must be exported. 

“ But seeing that a residue still exists, in addition both to the provi¬ 
sion for subsistence and to this grain on which the rent is financed for; 
^eing that this residue, or a large portion of it, comes sooner or later 
into the grain-dealer’s hands, whether in satisfaction of debts, or in finan¬ 
cing for other wants, it is not fanciful to say that it is from the rent-grain 
exportation is first made, and not from the residue. How can a distinc¬ 
tion be drawn T l’o this 1 answer, that the certainty (as I shall demon¬ 
strate) with which at fixed seasons grain is thrown on the market to meet 
rent charges, and the fact that at these seasons, immediately following 
each harvest, prices are cheaper than at other times, induce traders to 
buy in and export. This fact then indicates a distinction. The grain sold 
to pay rent is sold at stated limes and at cheap prices; the grain sold 
for other necessities not so pressing is sold at various times and at dearer 
prices. Traders from outside f who carry on a large business this way), 
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demand, will certainly export first 
the largest margin to cover profit and expenses. 
Afterwards, if the demand be greater than they can supply from this 

unfavo^rahl*!- which, bought up by them at more 

^f. ^ ‘ dearer prices, affords less of a profit. 

anH pIp in connecti'on with the rice cultivation 

arfin r ^ ^ support the speculation that the 

gram sold to pay rents is all exported, but those special circumstances 

will come more properly under the districts in which they occur. Here I 

shall sum up by stating that in every district of which 1 have treated, the 

gram sold cheapest is the gram sold to pay rents; and that as this will 

givethe largest profit m foreign markets, it is the grain which is prob- 

exported; i.e., the minimum exportation of ordinary years, if 
the district reserves permit of its being all exported. 

“ Then arose the question—Is the residue of the year’s surplus the maxi- 
mum quantity reserved ? If not, what is the limit of accumulation of 
reserves, and how is this limit maintained ? 

Suppose that a surplus-producing district this year holds 50,000 tons 
reserve, and that next year’s harvests are average harvests— 
Will these 50,000 tons which have not been drawn on this year be added 
to the reserve the ensuing year furnishes afresh ? And, if so, where is this 
accumulation to stop ? These are the most abstruse, as they are among 
the most important questions of district economv. 

“ I cannot undertake to summarise the "modes of treating them in each 
case that came up for discussion. Here 1 sh^U only say that, if in the 
case supposed the ensuing year be an average year,- there is no doubt the 
previous year’s reserves partly swell the export grain fund ; such of them 
as do not swell the export grain fund are utilized by freer consumption 
which cheap prices, consequent on the abundant supply, permit; much of 
them is wasted, grain being a very perishable commodity. In my esti¬ 
mates of production I contemplate a good average year; short years on 
the one hand, and bumper years on the other, being excluded from the 
calculation of the average. But short years are of the more frequent 
recurrence, and those often recurring short seasons are great solvents of 
surplus accumulations, whose raison d'etre is the knowledge, begotten of 
experience, that short years will come. ” 

METHODS OF CULTIVATION, SOWING, REAPING, &C. 

The chief peculiarities of the Rices of Bengal may be discovered from 
the following quotations from important works which treat of the main 
divisions of the province. 

I.—Eastern and Central Bengal. 

Cultivation of Rice in the Dacca District. 

Mr, A. C. Sen, in his recent Report on the Agriculture of Dacca 
^ages 28-33), furnishes some useful information regarding rice. He 
divides them into three crops, sub-dividing each of these again into two 
sections. His classification may be thus exhibited : - 


/• Aman 


\ 
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Long stemmed— 

^1. Rayenda. 

\2. Baod'> 

(3. Khaina. 

4. Ordinary form. 

{b) Transplanted or Rowa— 
it. Shal. 

( 2. Ordinary R<ma, 
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//. A us 


(a) Ordinary— 
r I. Bheslan 
3 2. Boaila, 

1 3. Shaita. 

(.4. Surajmani 

(b) LepI— 

I. Shaita, 


III. Boro 


f (a) Ordinary. 

^ ■ • • t (A) Lepi. 

Mr. Sen’s remarks so fully exemplify the rice culture of a large 
portion of Eastern Bengal that nis account may be quoted freely : — 

Long-stemmed paddy, 

, * 3 ^^ of paddy is extensively grown in the Dacca district. The low lands, 

the sides of jheels, and low plains on which from 5 to 15 feet of watet accumulates 
during the rains are selected for this crop. It has a remarkable power of growth, fre¬ 
quently shooting up to the extent of 12 inches in the course of 24 hours as the inun¬ 
dation rises, and in the case of some varieties, such as raycnda and haoat attaining a 
length of from 10 to 20 feet. 1 he greatest dangers to which It can be exposed during 
the season of inundation are a high and sudden rise of rivers, by whicn it is over¬ 
topped, and a strong current of water, by which whole fields are sometimes uprooted 
and carried away to long distances. 

“ Soil. —The soil most suited to this variety of paddy is the stiff clay deposited 
on the bottom and edges of jheels. 

“ Mode of Cultivation, —It has been stated above that the plants sometimes 
attain a length of even 20 feet. During the harvest, however, the whole plant is 
not cut off, but only the ears with about one-and-a-half feet of the straw are removed. 
The lower portion of the straw remains, and is locally known as nara. It istoo coarse 
to be used as fodder even by the cultivators, who are far from being over particular 
as regards the quality of the food given to their cattle. It is sometimes used as fuel 
but in most places it is gathered in heaps in the field and set fire to. The land is imme¬ 
diately after ploughed. This is generally done in December. It is then ploughed 
once or twice again and left exposed to the sun and rain till Chaitra (15th March to 
I5tn April) when the large clodsi of which the field is probably very full, are patiently 
broken down by the and a somewhat rough tilth obtained. Advantage 

IS now taken of a shower of rain to give the field one or two ploughings andharrowings 
more when the field is ready for sowing. This is generally done at the beginning 

of Baisakh (15th April to 15th May). About 15 seers of paddy is broadcasted over a 
bigha of land. 

“ In the moist low-lying places where water begins to accumulate early in Baisakh 
thesowme cannot be so long delayed. The varieties of the long-stemmed paddy grown 
in s^ch places are the rayenda and baoa, and these are sown at the end of Maeh or 
early in Falgoon (15th February to 15th March). The harvest time is the same as that 
for other vancties of aman paddy, namely, Anhan-Pous November to 15th lanu- 
^ varieties of paddy remain in the field for ten months in the year. 

1 AA germinate in four or five days, when the field is rolled twice with the 

ladder. After the plants have attained a height of 4 to 5 inches, the soil is loosened 
by the rake, which also serves to thin the crop. After this the only operation to be 
done till the harvest time comes is a weeding. In •some places even this weeding is 
done away with. The crop is ready for thebarvest in Aghan. The yield oer hioha 
vanes between 3 to 12 maunds. The average will be al^ut four and-a-half maunds.” 

Aman and Aus mixed. 

district it is customary to sow dman and dus together in 
the same field. The advantage of this system is that if one of the crops fail, the rvot 
k1 ^ k? unusually favourable year, even two full crops may this 

* single season, but generally a falf crop of 
pdddy^ ^and a i2*anna crop of afttatt are got this way* ^ 

of the previous year’s crop is collected in heaps, and burnt 
and the field IS ploughed. If the ground is sufficiently dry, the plough is foIlmvA/i 

a ploughing only is given. This is ^generafly c&ne in Malt 
(15th January to isth February). After ah interval of two to ten days the field k 

bavTb ^ After three or four ploughings morf 

have been e.vcn, the land becomes ready for sowing, which is generdly do^ [n 
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Chaitra. Twelve seers of are mixed with 6 seers of dman and sown broadcast 
^ptgha of land. The sowing is preceded by a ploug^hinv, and followed by a 
ploughm^ and two rollings with the ladder. The seeds germinate in two to three 
days when the field is once ploughed, and twice rolled with the ladder. This process 
IS technically termed ubhani. After about five or six days, the ladder islagain used 
with the object of crushing the clods, or more properly shaking them a little, so that the 
seedlings below them may have an opportunity oi coming out. This operation is 
termed baiar. The interval between tne ubhani and baiar is longer when the field 
IS dry, for in such a field the shoots are longer in appearing when tne seedlings come 
above the clods, and the field looks green, the ladder is used once more, and this 
operation is termed jaoai, and it is done with the object of thinning the crops, as 
well as by somewhat checking the upward growth, o^ making the plants stronger at 
the bottom The is followed by a harrowing with the rake. After about six 

days the field is weeded. A second weeding is sometimes given in about a fortnight. 
The dus is reaped in Ashar (15th June to 15th July). During the rains, when the 
jhara (wild rice) paddy makes its appearance, this is pushed below the water with 
the aid of a piece of bamboo, so as to make it rot there, for otherwise the whole field 
would be choked up. This process is termed dagao, 

“ N.B .—When the same variety of paddy is sown successively more than two 
years on the sdme field, it degenerates into a wild paddy, which has the peculiarity of 
shedding the grain on the slightest touch, and hence it is known ^ jhara. The ihara 
paddy can hardly be distinguished from the wild paddy, growing in the jhecls of the 
Madhupur jungle. 

** Diseases ,—There are several kinds of insects that do considerable injury to the 
paddy crop. One of them, known as panari, cats away the green leaves of the 
plant. Another black insect attacks the crop when the ears are just forming, and 
hundreds of fields are sometimes lost this way. T he pest generally shows itseli when 
no rain falls for days together in Xartik. Storms in the moqth of Kartik also prove 
injurious to the crop. 

** Hatvesi. — The iman is harvested as usual in Aghan. ** 
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Transplanted Aman, 

** The transplanted paddy is-grown in the district in two different classes of land, 
namely, in the upper reaches of the valleys of the Madhupur jungle and in the com¬ 
paratively high and old dearahs of the Brahmaputra and its branches. The paddy 
grown in the Madhupur valleys is a special variety, and is known under the name of 
shaldan ; the transplanted paddy of other places goes by the general name of rowa or 
transplanted. I'he mode or cul|ivation followed there does not materially differ from 
that prevalent in West Hurdwan j only it is somewhat simpler, 

—Seedlings are prepared in a nursery for which a plot of suitable land is 
selected, either close to the tayai's homestead or in a corner of the field to be after¬ 
wards transplanted. It is ploughed four or five times in BaisakhtZnd in yeifA,as soon 
as a little rain-water has collected on it, the lepichanga is past over it several times, 
so as to have the ground regularly plastered. While the preparation of the nursery 
land is going on. the necessary quantity of seed (6 seers for every blgha of land to l»e 
transplanted with) is weighed and soaked in an earthen pot for 24 hours. It is then 
drained and kept in a corner of the house covered with mats, leaves, &c., and weight¬ 
ed. The seed begins to germinate in two to three days, when it Is sown broadcast so 
thickly tliat the grains somewhat overlap one another. The seed is not covered with 
the earth- When the seedlings are from a foot to 18 inches high, they are fit for 
transplantation. 

Tillage.'^\x\ case of the jungle valleys, the first thing to attend to is to repair 
the embankments thrown across the valleys for collecting water. 'I'he field is prepared 
by ploughing it In the mud two or three times. I he seedlings arc then transplanteo 
about half a cubit apart cither way, putting in -three to four plants in the same place.' 
'I he transplantation is generally done about the 15th of Sravan. The paddy is generally 
harvested inIt is better to do this as early as possible, for otherwise grejit 
damage is sometrmes done by boars, monkeys and other wild animals. In the case of 

dearakXz.'nA, about two plonghings arc given in the dry field. This is done as 
soon as the previous crop, generally khesari,\s off the ground. On such lands two 
rain crops are sometimes grown in the same field in the same scjason. As early a.s 
possible the field is sown with jute or dus paddy, generally of the shaiia variety. The 
jute or the paddy is harvested early in Sravan. and then the field is immedlaloly 
ploughed two to three times and transplanted with the dman paddy. The dman 
under such treatment seldom yields a full crop.’* 
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A us Paddy. 

Of the several varieties of aw; paddy under cultivation here, the boaila and 
shaiia stand sandy soil best, and the shaita has the additional advantage oi taking 
only sixty days (whence its name, shat or sixty) to ripen from the time of putting in 
the seed. This cla^ of paddy is grown (i) on the nigh grounds of the Madhupur 
jui^le, where sufficient water cannot be collected for the cultivation of the shal paddy, 
ana (2) on the comparatively high and sandy dearah lands. The dus paddy cannot 
be grown on lands on which more than two feet of water accumulates during the early 
part of the rains, for it grows to a length of three to three-and-a-half feet only, and 
does not rise with the rise of water, as is the case with the long-stemmed paddy. The 
land that grows AMS paddy is also considered the best for the iute crops, and therefore, 
with the increase of the cultivation of jute, the area under aus paddy is rapidly dimi¬ 
nishing. This is somewhat to be regretted, for this variety of paddy not only supplies 
\.\\^rayat with a food-grain, but provides his cattle with an excellent fodder. 

** Tillage. —The land on which dus paddy grows is light and easily workable. It 
generally bears two crops in the year—thcdu.; paddy or jute during the rains, and one 
of the pulses or mustard during the cold weather. As soon as the crop is off 
the field, it is ploughed and harrowed repeatedly'to get the land ready for the dus 
paddy as rapidly as possible. The preparation must be hastened, especially on the 
c/jwr land, for here a late crop is sure to be lostby the rise of the rivers. On such lands 
the cultivator is sometimes obliged to make a green fodder of his dus crop, and in some 
years the rivers rise so quickly that even the fodder is lost. The sowing time, there¬ 
fore, is different in different localities. In the churs of Meghna, it is sometimes sown 
so early as the end of Magh. In the highlands of North Manikgunge, again, the sow¬ 
ing is olten delayed fill the beginning of Baisakh, 

, ^ftsr^'i reatment.“^fiiS soon as the plants have come out, the field is rolled 
with the ladder. After about a week, when the plants have grown to a height of 5 or 6 
inches, the field is harrowed with the rake preliminary to the first weeding. I he tines 
of the harrow will root out a good many weeds and somewhat thin out the crop. The 
^ most troublesome and laborious operation required to be done in an aw, field is the 
weeding. In doing this the rayats mutually help each other, and hired labour is also 
often resorted to in order not to lose time. 

“ The harvest time extends fromjhe end of Ashar to the beginning of Dhadra.’* 

Boro Paddy. 

“This class of paddy is of far greateMmportancehere than in West Bengal. The 
places in the Dacca district, where it is most extensively grown, are—(>) the sides of 
the yAi75 and streams of the Madhupur jungle; (2) the churs and edges of the 
Meghna, and its numerous branches and creeks subjected to strong tides : (3) and in 
some of the churs of the Padma. 
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Soil —The soil best suited to the boro paddy is a mixture of clay and decayed 
vegetable matter or humous soil, and this is the nature of the soil on which it is 
grown within the Madhupur area. On the dearahs of the Meghna, which is the 
greatest horo tract in the district, the soil is a fine sandy loam, rich in organc 
matter, and always kept moist by being flooded at ever^ tide. This class of paddy 
IS generally transplanted, but there are one or two varieties of it that are sown broad¬ 
cast and known as lepidhan. 

“ As soon as the rains are over, a plot of ground, from which tlie inundation water 
has lust receded, is chosen for the nursery. The kalmi creeper and other aquatic 
grasses are removed, and the place is worked into a soft mud by treading on it.^ If a 
piece of sufficiently soft.ground cannot be had, the land chosen for the nursery is 
ploughed three to five times, and then plastered by passing the fe/iVAanga over it 
t^yo or three times. When the nursery ground is being thus prepared, the seed is 
put m an earthen pot and soaked for 24 hours: it is then drained and kept under 
u germination begins. The seed is now sown broadcast on the nursery so 
thickly that the grains touch one another and even overlap. The seed is not covered 
therefore to be carefully watched to see that no injury is d. ne to it by birds 
and other animals. The plant comes out in five or six days. Thirty seers of paddy 
soum on one-fourth higha of land gives seedlings sufficient for transplanting two highaL 
If iTie natural rnoisture m the nursc-y proves insufficient, as s«/mctimcs happens, the 
ground should be artificially watered. The seedlings are fit for transplantation as 
yon y they have grown to a height of about 9 inches, but seedlings intended for the 
d^araAsof the Meghna subjected to strong tides are not removed till they have 
attained a length of from 14 to 18 inches. 'I he usual time for putting in s *ed on the 
nursery is the first week of Kartik, and that for transplanting is Pons. No tillage is 
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generally needed fqr the boro land. All that is usually done is to transplant the seed¬ 
lings on the soft mud left by the inundation water, or that is always to be seen on the 
edges of tidal rivers. Now and then, however, boro paddy is grown ion somewhat 
stiffer ground, and, when this is the case, the land has to be prepared by three to five 
ploughings. Except on the edges of tidal rivers, the boro paddy requires to be arli- 
ficially watered, and this is done by the canoe-shaped vessel known as the duni (in 
Burdwan as donga). At Mirour, the cultivators water their boro paddy at every full or 
new moon. The fields are all situated on the banks of the Toorag, which here is sub¬ 
jected to rides, but the water does not rise high enough to reach the fields. 

“ Injuries, The crop is sometimes injured by hail, flooi, drought, and wild 

boars. 

“ The harvest time is Baisakh. The yield p^rbigha is.*5 to 12 maunds, and thus, of 
all varieties of paddy grown in the district, the boro gives the greatest outturn. It is 
also the least expensive to grow, and has the additional advantage of not requiring 
any working bullocks for its cultivation. The boro land therefore fetches the greatest 
rent. At Mirpur, the rent varies between R2 and R4-8 per bigha. On the dearahs\oi 
the Meghna nursery land is veiw scarce. The land generally is low, and is not left 
dry by the inundation water sufnciently early to grow seedlings on it. The soil is 
also too sandy for a good nursery bed. VVheo, therefore, a suitable plot of nursery 
land is found in any locality, it is turned into an immense nursery ground by the 

R eople of the neighbourhood, and even by men living at a long distance. The char 
lo. 64, or Bahar chur, about 2 miles by Jths, is, this way, ^most wholly occupied by 
nursery grounds. When I was passing by this chur one afternoon, at the end of De¬ 
cember i 883 . I saw some 150 boats going away from the place laden with seedlings.’* 

Broadcasted Boro Paddy or Lepi. 

In some of the islands of the Padma large areas of land are sometimes to be 
>een almost on the same' level with water at low tide, and covered with mud so sob 
and deep that one standing on it is put in danger of being buried alive. 'The rayati 
have discovered a method of cultivation to grow paddy on it known as the lepi. No 
ploughing, harrowing, or anything of the kind is needed, nor Is it possible on such 
lands. All that is necessary is simply to sow the seed broadcast, and plaster {lepa) 
the mud over it. This is, however, not an easy task owing to the unfitable nature of 
the ground. The man sowing the paddy has to support himself on a plantain tree, 
a piece of bamboo, or the like. The land is floodea at every tide, but that does not 
injure the seed on account of the mud over it being plastered. Before sowing the 
lepi seed receives the same treatnr.ent as the seeds of boro and rowa paddy. 

“ Is lepi a variety of boro or a result of cultivation ? In some books the lepi has 
been taken for a* variety of the boro paddy. This,. I think, is a mistake, for not only 
can the variety of boro, usually grown this way, be grown by transplantation like 
other varieties, but a variety of dus paddy, known as shaita, can also be, and is of¬ 
ten, grown as lepi. Near Kaliakur, again, when the land intended for the long-stem¬ 
med paddy is too wet to sow the seed on it in the usual way, the lepi system is often 
resorted to by the cultivators. The boro is sovyn as lepi in Aghan, and the shaita 
in Pous. They are both, however, reaped at the same time, namely, in Baisakh. 

** Yield per bigha of different varieties of paddy— 

C (rt) shaldan . , 

, < (.b) ordinary transplanted 


ii 


(/) Aman 

(.2) A us 
(i) Boro 


c) long-stemmed paddy 


J {a) ordinary 
t {b) lepi 




3 to 10 maunds 
3 to 7 

3 to 10 

4 to 6 

5 to 12 
4 to 6 


9P 

fP 
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As still further ejcen^lifying the character and value of the rice crop 
in Eastern and Central Bengal, the following passages may be given from 
a few of the Gazetteers. To reprint all the admirable articles that 
occur in each of the 24 volumes of Sir W. W. Hunter’s Statistical Account 
of Bengal, would necessitate the allotment of a special volume of this work 
to rice alone. The numerous references given above will enable the re.'idcr, 
however, to discover rapidly the more important accounts of Bengal rice, 
and, by the careful study of these and other such passages, a fairly accu¬ 
rate conception can be obtained of the minor variations, both in the cha¬ 
racter of the rice grown and the systems of culture pursued. For ex¬ 
ample, while the dman rice is the> chief crop of Bengal, irt 
districts, it might be said that dus was of co-equal importance, just as 
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in the northern districts and in Behar, dus rice is practically unknown. 
In a like manner transplanted dman (roioa rice) is plentiful in some 
districts, unknown in others. Soro, \n still another tract, becomes the chief 
crop, while, in others, it is never cultivated, though, in some cases, land 
suitable for it may be plentiful. The passages here quoted, as exemplify- 
ing the character of Bengal rice, are believed to fully demonstrate this 
variability, while they make known the more interesting facts of methods 
of culture, yield, cost, &c., &c. 

CuLTIVATIOK OF RiCE IN THE pARtOPUR DISTRICT. 

Rice forms the staple product of Fan'dpur; namely, aman, or winter rice • aus* 
or autumn nee; boro, or rice ^rown in deep water; and rdidn rice. Of these four, 
the hrst two are more generally cultivated, and form the chief staple food of the 
District, but the latter are almost always consumed by the peasant who raises them. 
I he aw* and aman rices are sown broadcast, the seeds being generally intermixed 
on lands neither very high, nor yet too low. Where the dus rice is separately culti¬ 
vated, however, it is generally planted in pretty high and dry ground in Irotation to 
a crop of supr-cane. The aman nee grows luxuriantly in rather low grounds where 
the rain-water collects. Some of the best qualities of aman rice are transplanted 
from nurseiies into carefully prepared land, which has received repeated plouirhincs 

field is worked into kncc-dcep mud. Allthesune- 

transplanted crop. The husbandman 
^ciicrany keeps this rice for sale, and uses the coarser varieties for his own consump¬ 
tion. In lands where the aws and «ma>* are sown intermixed, the former can easily 
be reaped if the water rises slow y, but in the event of a sudden or rapid rise, would be 
destroyed. The aman nee is of two races, the baran and chhotnd, each comprising 

thriattir^n races, the former is regarded by the Hindus as sacrid, bu 1 

the latter is not. A Sanskrit verse {siloka) is quoted from the 5a5/ra5, containintr a 
precept to avoid the use oi chhotna rice, on account of its ripening before the vetlm? 
m of the cold weather. As already mentioned, dman and dus rice are Irequcntlv 

during the early rains in March and April, but nevelr 
May, in places that are annually flooded, i h^y grow rapidly 
"" the inundated lands, the stem sometimes reaching firteen 
^et or upwards in length according to the depth of water in places where it grows 

The crop being reai^d first m June, July or August, the pruning which ihe^dman 

undergoes, instead Jf doing any injury to the crop, rather im- 

KP u l!* stronger after this croppin^r It 

stated here that, although the fields arc very carefully weeded both before 
and during the rams. ,t is impossible to rid them of a species of wild grass Xefi 
ripens almost at the same time with the dus; hence the dus paddy is seldom free from 

Lf ‘a’ generally the c*asc. that the ^reimee;!; 

^ seeds IS ■'^ardcd as a sure indication of dus rice. The dman rice is 
I" November or December, but there is an early soecies 

We 'hP of that name, correspondmg^o the Fnglish 

of K variety of ripens and is cut at 

in May or |une, tra^pIantSln^ bVn ^ 7 ^"" Plants are raised in nurseries 

bcr. The 'Ler varieties of dee November or Decom- 

from the ordinary dman Sunerior r\fn ;c e m”' ''O'* crop, and the next quality 

never from the dus. Besides the defflr^ obtained from the boro eroi*, and 

its admixture with grass seeds there are Q**V'‘h ^ Pomted out, namely, 

undesirable article of food Thi t?,; ® which render it a verv inferior and 

reddish or biownish colouring wholly free from a layer of 

when boiling; and his scarceliTant ri'^ tcnd.*ncy to clot together 

coarse grained, is free from although generally also 

Boro rice is generally coarse anH ^ more agreeable to the palate, 

every respect to dus. All the rice sown*in^hp V* ”* superior in 

ripe, IS cut close to the ground so As tn ra^- shallow water, when 

all the straw for the cattle In /i » ® as little stubble as possible, and to save 

aw .or tnc cattle. In deep water, however, only the ears are cut oil; the 
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stems rema-n in the fields till the water subsides, when it is either burnt for manure 
or collected for household fuel, or for thatching purposes/* (Vol. V, 296-305.) 

Cultivation of Rice in the Jessore District. 

Rice cultivation may be said to be referable to two widely different 
sections, the one corresponding to the upp » and more cultivated tracts, 
and the other, to the lower swamps of the S derbans. The former may 
be taken'as representative of the fertile cis Gangetic region which ex¬ 
tends from Calcutta, throu^ Jessore, Nudd a, Bi'rbhdm, and Murshid- 
ibdd, to the Rdjmahal Hills, while the latter is I aracteristic of the lower 
Gangetic delta—a recently reclaimed, and in some respects temporarily 
cultivated, tract, which produces,almost without the aid of the plough, an 
■abundant crop of exceptionally long-‘?temmed rice. Two extremely 
interesting accounts of the Jessore rice cultivation occur in Mr. J. West¬ 
land’s on the District of Jessore \ the one, ly Mr. W. G. Deare, 
gives particulars mainlv of the upper section of the district, and the other, 
by Mr. Westland himself, deals with the great problem of the utilisation of 
the Sunderband swamps. The latter is unfortunately too exhaustive td 
be quoted in its entirety in this work, though it may be remarked that it 

would richly repay perusal. , ^ ... 

1 he following are the main points brought out by Mr. Deare in his 

account of rice cultivation in Jessore proper {App, Rep, Dist. of Jessore by 
J. Westland ):— 

For A'mnn Paddy. 

Operations begin about the 20th Febniary, sometimes the beginning of Mareh 
if there has been much rain in February, by firing the .stubble of the previous years 
cultivation. This process goes on during all March, and, as a field is cleared, the 
ashes are ploughed into the soil. The stubble is fired after a hot dry day about 4 
o'clock in the atternoon, andiit is a remarkable sight, as the evenin^lMCs, to sm vast 
bheels on fire. The smoke from these sometimes becomes disagr^ablc, as 

dense clouds of it are borne along by the evening breeze, enveloping the landscape 
as it were in a thick fog. After the spring showers fairly set in, the firing process is 
discontinued and ploughing is pushed on rapidly. 

For Aus. 

The preparation of the land begins about the 20th Decernber or first ^ 

lanuary. as the higher lands on which this description of paddy is grown 
suffide^tirdry to admit of the plough being used. But as the winter crops a e ^so 
S on sucK lands, ploughin^s Selayed till March; by the 20th Marck ploughs 

are in full work* 

Fot Boro and Raida. 

removed as oat is unknown in this part of the co^- 
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with it the togs of the rdidd are taken off. The rdidd matures about the middle 
of October, when it is cut. 

“ —During' the past cold season, I personally cut, weighed, and tested the 

yield of paddy in various parts of the sub*divisioD of Naral and on the best lands, 
that is, lands that had suffered least from the effects of the cyclone, I ff und that a 
bigah yielded as much as i2 maunds. From inquiries 1 have made in various places 
I find the average amount of raw produce from a bigah of dmun paddy may be 
fairly set down at 13 maunds, value Rii. Of course the value fluctuaies with refer¬ 
ence to the supply and prevailing market rates. But the above, so far as I can as- 
cetain—and I have made a careful inquiry,—would be what a rayat would expect as a 
fair average return. Ihe average yield of dus would be 8^ maunds per bigah, value 
R6. Boro and rdidd may be classra with dman paddy, but the value of boro appears 
to be greater, averaging about a rupee a maund nigher. This may be accounted for. 
During the dman harvest paddy is so abundant generally that prices invariably fall, 
whereas boro is cut while paddy is at its highest value. There is also more labour 
expended on the boro crop. 

** Soils suitable for Rice. —There are two descriptions of land in this part of the dis¬ 
trict, designated by the rayat boro jami (land) and nshari jami. The lowest portions 
of bheels, in short swamps, are placed under the head boro jami. No plough¬ 
ing is ever needed, and tne rent paid for such land is Ri-io to 1-12 per bigah, 
while for the higher dry lands classed under ashari jami, on which are sown the 
dman, dus, and winter crops, the rent paid is R1-4 to 1-8 per bigah. It appears a 
higher rent is paid for boro jami land in consideration of less labour being expended 
in preparation and the saving in cost of ploughing. 

“ Method of Cultivation. —The mode of cultivation is certainly primitive. The 
implements of agriculture are of the most defective and imperfect form ; hoeing 
is entirely dispensed with as too laborious an operation. The soil is scratched with a 
rudely constructed plough, the handle of which communicates but little power of 
directing it, and the share scarcely penetrates the ground to a depth of 3 inches. 
The business of the barrow is performed by an instrument like a ladder on which the 
husbandman stands. Bullocks are used for ploughs and harrows, but they are small 
meagre specimens. In the soft alluvial soil of Lower Bengal instruments and oxen, 
such as they are, seem to answer all purposes of agriculture. Manure is never used. 
I'he soil seems to be so very fertile that it will bear crop after crop sown without 
intermission. It must, however, be taken into account that the annual inundiation has 
doubtless a fertilizing influence. The weeds that grow and decay on the land 
ploughed into the soil, together with the ashes of burnt stubble, tend to enrich the 
ground, irrigation is not necessary, and is seldom employed. In the cultivation of 
the boro crop it is sometimes resorted to, wh^n a drought prevails in March and April. 
The water evaporates rapidly under a vertical sun, and it becomes necessary to sup¬ 
ply the loss by conducting water along narrow cuts leading from the deeper parts of 
the bkeel. The tabular statement willshow the number of times the land is plough¬ 
ed for each crop. 

** Cost of Cultivation. —It is difficult to form a correct estimate of the cost of cul¬ 
tivation on account of the various customs that prevail. The gdtd, or mutual help 
system, is observed in some villages. Five or ten rayats, each the owner of a 
plough and a pair of bullocks, form a gdtd or club to help one another in ploughing 
their lands; no expense for ploughing is necessary beyond the first cost of instruments 
and bullocks. But in estimating the expenses and profits of a rayat. we must take the : 
cultivation of a whole year. Take, for instance, a bigah of ordinary ashari jami 
land on which the rayat has raised an dman and a winter crop, the following tabic 
will show the cost and profit;— j 


1 

Cost of Cultivation. 1 

1 

' Value of rK<*r. 

R a. A* ' 

Ploughing . . 3 0 0 1 

Weeding . . 100 

Seed . . . I 8 0 { 

Reaping . . 2001 

Watching , . 100* 

Litigation . . 0 8 0 l 

Rent . . 1 8 0 

Total . 980 

R a. p. 

Paddy . . 11 0 0 

Mustard . . 600 

Peas . . , 300 

• Total 20 0 0 

Deduct cost 980 

Profit 10 S 0 
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are the chief facts brought out by Mr. Westland re- 

Trade in. Rice in the Sundarbans. 

jects with Jessore is the rice trade, and the sub- 

especiallv thp qr!4 tie shortly stated thus. The south of the district, and 

S?nda 7 hLfnnH ^ rice-producing tract. From the T^ore 

a continual flnw Sundarbans through those of Jessore, there is 

ward soreLdinl i. ^^«hvard towards CalcutU. Rice also go 4 s north- 

do not a^ f the sub-divisions of the sudder and of Jhenida, which 

produce sufficient nee for local consumption. 


out 


€€ / All J-I av* awuai COnSUIliptlOn* 

K fVA the Sundarbans to serve as a grand rice-supplying tract was pointed 

by Mr. Henckell so long ago as I784and 1785. 

j-aLJn/v “The clearing of Sundarban forest is a most arduous under- 

each other to such an extent, that eachsup- 
for? and some of the trees are of an immense site, one 

trce, of which a good specimen is seen at Morrellganj, spreading and 
sending down new stems till it covers, perhaps, an acre of ground. ^Trees like these 
cannot be cut down and removed in bulk, they must be tekenipiece-meal, and the 
rree must be cut up into little pieces before an attempt is made to Cut it down. But 

only difficulty, for there is a low and almost impenetrable 
h-./-!/ which covers the whole surface. This brushwood has simply to be 

Hacked away bit by bit by any one who*attempts to penetrate into the forest. 

. ^^^^\of'^undarban Cultivation. —And there is no small danger from wild 
Dea«5ts while all this is going on. Alligators one is not likely to come across, except 
n the immediate banks of rivers; but tigers are not unfrequent, and occasionally 
break out upon the defenceless forest-clearers if the latter approach their lair too 
c oseiy. A gr^t number of these accidents one never hears anything about, but the 
occasions on which one does hear of such depredations through their occurring near 
inhabited places, are very frequent. 

Sometimes a tiger takes possession of a tract of land and commits such fearful 
havoc that he is left in peace in his domain. I am not writing of things which may 
occur, but of things which have occurred. The depredations of some unusually 
nerce bffer, or of more than one such tiger, have often caused the retirement of 
some advanced colony of clearers. who have, through their fear, bean compelled to 
abandon land which only the labour of years has reclaimed from jungle. , 

Suppose, however, that the Sunciarban cultivator has got over these difficulties 
and the equally formidable, though less prominent, difficulties entailed by a residence 
tar from the haunts of men, his dangers have not yet passed. Unless the greatest 
care be taken of the land so cleared, it will spring back into jungle and become as 
bad as ever. So great is the evil fertility of the soil, that reclaimed land neglected 
^r a single year will pr^ent to the next year’s cultivator a forest of reed (naJ^. 
He may cut it and burn it down, but it will spring up again as thick as ever ; and it 
takes about three eradications to expel this reed when once it has grown. The soil, 
too, must be cultivated for ten or twelve years before it loses this tendency to at 
once cover itself with reed jungle. 

** Reclaiming ’fhe first and heaviest part of the clearing of any plot 

of land i^ usually done at the expense of the proprietor, the person who has 
settled with Government for the land ; and when the clearing has proceeded to a 
certain point, he settles rayats upon the lands thus partially deared and bring 
it into cultivation. These rayats call themselves “ abdd^kati ** or r^laiming rayats, 
and esteem themselves to have a sort of right of occupancy in their lands. Whan 
these rayats thus begin, they occasion^ly themselves extend their lands by additional 
clearings, but it may, I believe, be stated, as a general rule, that the greater part 
of the actual clearing work is done at the expense of the capitalist, and not of the 
rayats. 

** Migratory Cultivators. —When a sufficient number of people are gathered to¬ 
gether, they tend of course to form a settlement, and to remain permanently where 
they are. But the furthest advanced parts of the cultivation and some also of those 
which are notnew or remote from old lands, are carried on upon a different principle. 

A large number of rayats, who live and cultivate lands north of the Sundarbans 
—that is, near the line of rivers which crosses the district from Kochua, through 
Baghahat and Khulna, to the Kab^ak—have also lands in the Sundarbans, held 
under different landholders. , 

Seasons of Cultivation.— cultivating seasons in the Sundarl»ns are later 
than those farther north, and the plan which is followed by these double cultivators 
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is this. The ^months of Cheit By sack, Jeth,^z spent in cultivation at 

home. The rayat then having prepared his home cultivation embarks 
and his oxen, and his food, in a boat and takes them away bodily to his abad, 
or Sundarban cultivation. Assar, Sraban, Bhadro, are spent in ploughing and 
sowing and preparing the crops there, the rayat building for himself, with maten^s 
he has partly brought with him, a little shed under which he lives. The water 
gets high in Srahan and Bhadro, but that is little impediment to cultivation. 
Many of the lands under rice cultivation are below high-water mark, but the 
planting is easy, for rice sown on higher lands is transplanted into these low lands 

when it is strong enough to bear the water. 

“ The rarat now again comes home, and these outposts of cultivation are abso¬ 
lutely abandoned—large extents of cultivated rice fields and not a symptom of 
human habitation. By the end of Agrayan, the rayat has cut and stored his home- 
cultivated rice, and he then goes to the ^undarbans, re-erects his hut which h^^ 
probably been destroyed during his absence (or lives in the open) and reaps his 
Sundarban rice. At that season of the year kPous and Magh) reapers or dawalsr 
crowd to the district and they arc extensively employed all over the rice fields ot 
the Sundarbans. When the rice is cut and prepared for sale, the hyapnrts are sure 
to come round and buy it up, and the zemindar will also send his agents round to 
collect the rents from the rayats. The rayat has sold his grain, and paid his rent, 
and the rest of the money he can bring back with him to his home. 

“ Settlements of Cultivators.—VfhAe a great many cultivators in the more remote 
parts of the Sundarbans follow this method, there are in the nearer parts 
settlements of rayats who dwell permanently near the land they have under cultiva¬ 
tion. But it must be remembered that these tracts are after alf sparely inhabited, 
and that many of the rayats who dwell in them, besides having a holding near their 
own houses, have another eight or ten miles away, which they visit only occasionally 
when they have work to do. The great fertility of the land renders it easy for 
rayats to hold large areas under cultivation, and thus, what with resident large cul¬ 
tivating rayats and non-resident rayats, we do not find in the Sundarban tracts a 
population at all equal to what the amount of cultivation wouldilead us to expect. 

** Absence of Villages.—There is another thing to be noticed with reference to 
the dwellers in these regions, namely, that they do not tend, as in other places, 
to group themselves into villages. Probably this is one result of their having hold¬ 
ings so large that it is most convenient to live near them. But, whatever the 
cause, many of the village names on the maps represent no sites of villages as we 
usually understand a village, but represent great seas of waving paddy with hom^ 
steads dotted over them, where families lire apparently-in perfect seclusion. This 
description, however, hardly applies to older settled tracts, such as {lergunnah Hc^la. 

“ Embanking.—\ have neglected to note another feature in the reclamation and 
cultivation of these Sundarban lands, namely, the embanking of water inlets. It is a 
characteristic of deltaic formation that the banks of the fivers are higher than the 
lands further removed from them, and the whole of the Sundarbans may be looked on 
as an aggregation of basins, where the height of the sides prevents the water coming 
in to overflow the interior. Many of these basins are so formed, that, left to them¬ 
selves, they would remain under flood, as they communicate with the surrounding 
channels by khals which penetrate the bank; and a great part of reclamation work 
consists in keeping out the water, and thus bringing under cultivation the marsh land 
inside. 

•* Extent of Rice Fields. —It is difficult to give an idea of the wealth of rice fields 
that one sees in passing during harvest time along the rivers which intersect the 
Sundarban reclamations. In other parts of the country, one’s view is always restricted 
by trees or by villages, but in these Sundarbans it is different. Ycm look over one 
vast plain, stretching for miles upon each side, laden with golden grain; a homestead 
is dotted about here and there, and the course of the rivers is traced by the fringes of 
low'brushwood that grow upon their banks; but, with these exceptions. One sees in 
many places one unbroken sea of waving up to the point where the distant 

forest bounds the horizon. Of course this is not always the view; one cannot reclaim 
a whole estate in one day. In places where^ reclamation has only more recently 
begun, a fringe of half a mile broad on either side of the river contains all that has as 
yet been done by the extending colony. 

**Injury donely Cyclones.—These colonies sometimes suffer most severely from 
cyclones. Their houses and their fields are only a foot or two above high-water 
mark, and when the cyclone wave pours up the great streams of the Passar and 
the Haringhatta, and from them spreads all over the country, the inundation works 
cruel havoc among these low-lying isolated villages. The grain in their fields is 
spoiled; their houses are tom away, and all their stores are losti; their bullocks 
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extremest shifts^oliaveTheir own^fJ!^^'^°The r' t"'* reduced to the 

lives near Morrellgani alone and |.u' 

imn^.'nse. One almost wonders how fn property wa^ something 

not at once swept bare, for there is nA storms, the whole country is 

the swelling waters Liabilitv fn /'v storm and little obstruction to 

Sion of cuItivatUnTforfhe^n^^ ^ PJ^'=tical Umit to the exten- 

the more the forest is cleared Iwav the^small^ ereater the danger; arid 

vator and'the devouring wave. smaller the barner placed between the culti- 

Janua"rtlff^l'"asily^re"f.W *'’« fortnight of 

growth of the grain Th#» moisture necessary for the 

vails over the rest of the diefrirf f ‘® different from that which pre- 

Sundarbans, th^fropifreaoed 'by’o'ni;’ “tt ing STh '"h 

quently burnt down. ^ ^ cutting off the beads, and the straw is subse* 

her^ ltj{tsttoZilVe%lV^ 

from the merchant, or without surh^af!l!i''^^^^advances 
are well enough off to cultivate with nf<? Many rayats in the Sundarbans 

vances from «»ve.ral also receive ad- 


assf a; “ 

the rava^rdisDoi"ofTtfhe”<i.i^^ without any sort of advances, and 

t on^^rsDot to? trader n thJmselves, of deliviring 

is problbirthe purchase it. The latter meth 3 

which are situated within^ «>a lu remote clearings, but in those 

There of the Arff, the rayat takes his grain to selHt there. 

wav is brought rhandkk* r'” S’*’*'®‘o this 

P^^khLlT ?nH Mn Surkhali, Gauramba, Rampal . (or 

rayats in^theirboSisVo tiSs^irf/?.^^ distances the grain is brought up by 

trade ^lu^i^g till? on^ll Chandkhali. a nd Monday is the hdi day, convenience of 

hdi dav If^n« '®sfead of two, should be set.aside as 

sleeov ^iits on thA ri k^^^ Chandkhali on an ordinary day, one would see a few 
are SkSv P^.'‘ ®®'"® village. The huts 

a square, but there are no pur- 
from all directinne square i» deserted. On Sunday, however, ships come 

and of the khal anchor along the banks of the river 

laden with grain and n^k°^ A<ff. On Monday boats pour in from all directions 
ables bring^their* more purchasers. People who trade in eat- 

who have^roiighf turmeric, to meet the demands of the thousand rayats 

TtoJes The rt/r^ ‘® "‘a'->«et and will take away with them a we^k^s 

and hoatc mtski’nrr^ large enough one—and the khal, become alive with native crafts 
Sales are*g^;n<r f *” ®ipong each other and literally covering the face of the water. 
ftrad*»r' 3^ m k all the hubbub, and the oyapdri and makafans 

Kiif onTfl'7*»«‘ir ^r*^-^‘^*"~The greater part of the traffic thus goes on on the water, 
sentative frnm ^ sight. On water or on land, there is.probably a repre¬ 

grain and fn k.."?k ^ every house for miles around; they have come to sell ineif 
fnr sal*i. nil f ^ their storcs; numberless hawkers have come to offer these stores 
tor sale, oil, turmeric, tobacco, vegetables, and all the other luxuries of a rayat's life. 

fJiA ks Jk«.-e L® ®®sin^ IS all done, the rayats turn their boats homewards; 

fsoniiroku »;ifr . ® procure more supplies; and with the first 

fn ? anchor and take their cargoes away to Calcutta, and 

another week^*^^"^ ''iver. By Tuesday morning the place is deserted for 


;.n /u L ^ L . ana aoout 1,500 boats are brought up by people attena- 

ng he haf, boats being almost the only means of travelling here. And the rice 
alone dMs not measure the amount of trade at this hdl; for, as we shall afterwards 
see, the traffic in firewood equals the rice trade in alue, and much surpasses it in bulk* 
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“ Chandkhali is after all only one out of many hdis^ and besides the trade that is 
done in the hdts^ there is an immense traffic earned on, less conspicuously, by traders 
s^tioned all oyer the Sundarbans. Some of these have large ships, and with them 
visit the clearings and fill their ships close to where the grain grows. Others sta- 
tioned at some village, buy up grain when they can get it, and ship it of themselves 
or sell it to larger traders. And everywhere there will be found a class of traders 
called ** fariass^' who insert themselves between the more petty sellers and the 

or byapdrit buying up In very small quantities, and when a certain 
bulk has been accumulated, waiting for the byaPdri to come to ljuy, or taking the 
gram to him to sell it. 

** In these ways, then, the rice pass^ from the hand of the cultivator into that of 
the trader ibyapdri) ov the merchant (Tttahajan). The trader is a man who has a 
capital, perhaps, of R300 or R400, he sometimes exports his purchased rice himself, 
taking it to the merchant in Calcutta or elsewhere, who will ouy it, and so give him 
money to use for a second similar transaction; or he will sell it on the spot to the 
larger exporting merchants, men who have large firms in Calcutta, and have agencies 
ID the pruducing districts. 

** n*Port Routes .—The principal export from the Sundarbans is to Calcutta, and 
there is a general westward motion of the grain through them, the produce of the 
Uakarganj Sundarbans passing through the Jessore rivers. The routes adopted for 
this traffic are nearly the same that they were a hundred years ago.** 

Cultivation op Rice in the BIkarganj District. 

Rice is the only cereal grown to any extent in the District, and is divided into 
mree crops,the or winter rice; dus, or autumn crop ; and boro^ or spring rice. 

Ihe 4 ma» yiel^ the finest grain, and is the staple crop of the District, ft is sown 
on the setting .»n of the rains in April or May, transplanted from the beginning of 
June to the middle of August, and reaped in November and December. This crop 
requires to be carefully protected, and in a low-lying district like BAkarganj, covered 
with a complicated network of rivers and watercourses, its cultivation is attended 
wth some risk, as the crop will not grow unless the ears of corn can keep well 

rice may be divided into two sorts, ot*., coarse (mota) and 

The dus crop is sown in sprine and the early part of the hot weather, and reaped 

1! t>«strict it is transplanted like the dman rice, but in 

the northern portion it is simply sown broadcast. The third rice crop, the boro 
although not equal in importance to the dman or dus crops, is cultivated, to a consi¬ 
derable extent, on the alluvial river accretions, and on other low-lying grounds. It is 
generally sown broadcast in Decernber, and is reaped in April, or May, but is some¬ 
times transplanted. It yields an abundant crop of a very coarse and hard rice chiefiv 
consumed by the poorer classes, who value it because it comes in at a season of the 
year when no other rice IS ready. It is a quick-growing grain, and one vanety of it 

shdtta, the penod from seed-time to harvest b^ing only sixty <4ys.” 

Cultivation op Rice in the Nadiya District. 

. In Nadiyi the sUpIe crop of the District is rice, which is divided into the follow- 
ing four vaneti^, namely:—(1) /fus, urautumn rice, sown in May {Baisdkh^ and 
«ap^ in August and September {Bh^ra)i (2) Aman, or winter rice, planted in the 
months of June or ]\x\\ {Ashar), and harvested in November {Agrakdyan) ; (1) Boro 

{Batsakh)» and reaped in October or h^v- 
ember (^arriA). Aus uce is sown on comparatively high land, after it has been 
pbughed up and moistened by the early showers of rain in the end of May and is not 

traraplanted. Aman is sown m low, moist land, and transplanted a month later in 

which are then covered with shallow water. Boro rice, after being sown is 

^ of Bengal, r^adija'by 

Cultivation op Rice in the Maldah District. 

^ elsewhere in Bengal, is rice, of which the following are thn 

(2) Bhadat, sown in April and May, and reaped in August and September. It 
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is sown bro^cast on high lands land on the| banks of rivers. It requires no irriga¬ 
tion, nor IS It transplanted, but it must be weeded when about five inches high. This 

is ideiUical with the dus of Eastern Bengal^ is largely grown 10 ^1 parts 
01 the District, The gram is coarse, and consumed by the poorer classes, 

(3^ riwan, sown in June and July, and reaped in IVovember and December. It is 

sown in low-lying lands which go under water during the rains, and does not require 

transplanting. It is expensively cultivated throughout the district, and, together with 

the natmantik, forms the main harvest on which depends the food-supply of the year. 

It may probably be identified not so much with the dman as with the /CdrHk sail 
of isastern Bengal. 

(4) Haimaniik. -This crop requires transplanting, and more resembles the 
ordinary awan. It is sown in June or July, transplanted in July or August, and 
harvested m November and December.** ( K//,, 70-72.) 

Cultivation op Rice in the Rangpur District. 

* Rice forms the^ staple crop of the Rangpur District. Two principal crops are 
Mwn and reaped during the year, namely, the dus or bahi or autumn rice'r and the 
dman or .tatmantik or cold-weather rice. These two great genera are both divided 
into different species, and these again are sub-divided into very many varieties. 

Aus or\Autumn Rice is divided into three species,—ATamaw dus dhdn, dus dhdn, 
and jdli dus dhdn. 

(a) The firet-named species grows best on high-lying lands. The seed is sown 
broadcast on high rich lands, from which crops of sugar-cane, tobacco, and mustard 
have been obtained. This species of rice is sown in Chaitra and Baisdkh (April and 
May), and reaped in Bhadrd and Aswin (August and ^pteml^r). 

/. second species, dus dhdn, grows best on ordinary land, neither too 

high nor too low. It is usually sown broadcast in Phdlgun (February-March), on lands 
from which a crop of winter rice has been obtained, and reaped xaAshdr and Srdban 
(June—August). 

(c) The third species of> dtis rice, Jdli dus dhdn, requires a low moist soil, and 
is generally sown in Mdgh and Phdlgun (January—MarA), in the beds of rivers and 
marshes, and reaped in Ashdr and Srahan (June—August), A crop of dman or 
winter rice is often sown in the same field with Jfili dus, and at the same time. The 
4 man rice springs up after the removal of the dus crop, being brought forward by 
the rains, and a second crop is also obtained at the time of the usual winter harvest 

Aman Rice forms the great winter rice ciop of the District. It is divided into, 
two species, ropd or royd dhdn, which is transplanted ; and bund, bond or bhuiyd, 
which is sown broadcast. 

(a) The ropd or transplanted dman rice is sown in the first instance upon high 
land. When the seedlings are about a foot high, after the early rains have moist¬ 
ened the soil, they are gradually transplanted to marshy lands covered by about 
ten inches of water. In the eastern part of the District, between ?he Tfsti, Dharli, 
and Brahmaputra rivers, a variation is often introduced into the cultivation, 
and the rice is transplanted twice. First, when the shoots are about a foot high, 
they are transplanted into high dry land, which is well manured, and weeded. 
When about two feet high, they are retransplanted to wet, marshy soil. This 
practice is said to render the plants more hardy, and to save seed, the shoots from a 
single grain being often divided into nine or ten plants. This doubly transplanted 
rice is called gdchhi{dhdn. Ropd dhdn is sown in the months of Chaitra, Baisdkh, 
and Jaishthd (March—June) transplanted in Srdban and Bhadrd (July—September), 
and reaped in Agrahaydn and Paush (November—January). In cases where the 
plant is transplanted twice, the first transplantation takes place a little earlier; the 
second transplanting goes on in Aswin ana Kartik (August—(^tober). The peasan¬ 
try enumerate no less than a hundred and seventy varieties of ropd rice. 

Die second nr broadcast species of dman rice is sown in the beds of marshes 
and rivers in the months of Phdlgun and Chaitra (February-^April), and reaped in 
i4^raAa><»n-. and Paush (November—January). This rice is frequently sown in 
the same field with the dus rice mentioned above. The growth of the plant keeps 
pace with the rising ofthe water in the marshes, durirtg the rainy season, the stem 
sometimes growing to a length of twelve feet. This species of rice is not very exten¬ 
sively cultivated.** {VII., 234-237.) 

Cultivation op Rice in the Lower Bengal Generally, 

perhaps one of the most instructive accounts of Lower Bengal Rice 
Culture is that given by the Director of Land Records and Agriculture in 
his first Annual Report. It, however, refers to the Bardwan District, more 
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especially what might be called the interfluvial Hooghly-Damudar tract 
extending to Midnapur 

“Paddy is by far the most important crop of the division. There are very large 
areas, especially in the western part of it, that grow nothing bat paddy. 

Classes. —All the different varieties of paddy cultivated in Bengal may be 
grouped under three primary classes distinguished from one another by marked 
characteristics—(i) the dus or early, (2) the aman or late, and (3) the boro, (i) The 
dus is a coarse variety difficult to digest and eaten by the poorer classes alone. It 
is grown on high laAds, and requires much less water than the other two classes. 
When sown broadcast, as is the general practice, it is a good deal more troublesome to 
grow than the dman. It also yields a smaller outturn and fetches a lower price. But 
it supplies the rayat with a food-grain and his cattle with fodder at a time of the year 
when both are Very scarce. It is also off the held early enough to permit of prepara¬ 
tion of the land for the rabbi crops, the winter vegetables, including potatoes or 
sugarcane. (2) The dman class includes most of the varieties of paddy, and is 
grown over a larger area than any other crop. It is cultivated on low lands with a 
clay soil, and requires much more water than theiu^s. The finest varieties of paddy 
belong to this class. {3) The boro is a coarse paddy, ^me of the varieties being the 
coarsest known. It is less nutritious than the other varieties. It is grown on soft mud 
on the sides of rivers, canals, or lakes. Edges of rivers subjected to strong tides are 
of all piacesithe most suited to growing this class of paddy. 

Varieties. —It would serve no useful purpose to enumerate the more than one 
thousand different varieties of paddy grown in this division. Almost every consider¬ 
able village has a variety of its own, and every year sees the extinction of some of the 
old varieties and the appearance of some not known before. Paddy is perhaps the 
best instance known of the variations which plants have undergone under Cultivation. 
Originally an aquatic grass, the one characteristic which it has most persistently 
retained amidst all the changes brought about by differences in climate, soil, and 
mode of cultivation is the need of a large quantity of water for its proper growth. 
According to the popular saying, ** dhdn pdn netya snan** —paddy and betel should 
have a bath every day. It is the belief of the rayats that give the paddy but this one 
thing needful, and it will grow in any soil and under any climate. Indeed, the 
facility with which it adapts itself to the different classes of Soil from the stiffest clay 
to the lightest of sands, and from the.peaty to the saline, is simply wonderful. Com¬ 
pared with the advantages of a proper supply of water, all other questions in its 
cultivation, namely, the quality of the seed used, the nature of the soil on which it is 
grown, the manures applied, and the mode of cultivation adopted, are things of very 
minor importance.*’ 

The Director then proceeds to give a detailed account of each of the three 
chief crops named above. Unfortunately space cannot be afforded to 
reproduce the report in its entirety, but the following passages convey 
the chief points that seem necessary to amplify the information already 
given;— 

I. — Aus. 


Rotation. —The high lands on which dus paddy is grown generally produce 
two crops in the year. As soon as the paddy has been gathered, the field is prepared 
for one of the raibi crops ; in this part of the country one of the pulses or oilseeds. 

In dearah lands the paddy is sometimes followed by wheat or barley. Potatoes 
and dits paddy form a rotation in some places. 

On such lands dus paddy is the only rain crop grown excepting in jute-growing 
districts, where the following rotation is generally adopted : — 

' I. A'us paddy. 

2. One of the pulses or oilseeds, or the two mixed together. 

3. jute. ^ 

4. One of the pulses or oilseeds, or the two mixed together. 

Sugarcane is grown on dus land, but it is not a rotation crop. It takes a full year 
to mature, and can be grown only at long intervals, say every third or fourth year 
the crop which i>recedes and follows it being paddy. ^ 

Wus paddy is one of the best cleaning crops and is often grown as such. If an 
CTChard IS to be made or plantains are to be groWn, it is on the sUnding dus paddy 
that the trees are ffcnerally planted. When this plan is not adopted, it becomes 

^ difficult to put down the weeds, specially the ulu (Saccharum 


First year 
Second year. 
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harvest time for dus paddy extends from the last week of 
to the second week of Asv)in (last three weeks of September). The dus 
paddy is harvested while yet slightly green, for, if allowed to ripen fully, it will shed 
some of the gram, and aus straw being brittle, will get broken. A'us paddy again, 
excepting what the ryote keep for seed) is intended for immediate consumption. I he 
reding implernent used is the sickle. A'us paddy is cut dose to the ground and 
laid in the held in parallel lin^ for nearly a week. It is afterwards made into sheaves 
and takep fp ^he threshing-floor, or put in heaps of some 100 to 150 sheaves each, 
the tops and sides of which are carefully smoothed to let rain water escape easily 
without penetrating into them. 

The outturn per bigah varies from 4 to 8 maunds of grain and 1 to 7 
pons of straw. ® o t 

Heavy rains are injurious to dus paddy. 

Diseases»—X kind of black insect, resembling the common mosquito, sometimes 
eats away the cellular tissue of the leaves. 

Xransplanted A ms.—-I nstead of broadcasting the seeds, dus id sometimes 
transplanted. In this case the cultivation is much simpler and cheaper. For the 
preparation of the field fewer ploughings suflice. Ordinarily six plou gh inga are 
given: four when the land is dry and two in the mud. 

/.—A man Paddy, 

Soil. —As stated before, dman paddy is grown on low-lying lands, generally 
clayey. It requires such a large quantity of water that high lands, unless situated 
very close to tanks, canals, or any other reservoirs of water, are not suited to grow* 
ing this class of paddy. Some of the best varieties require a clay soil and about one- 
and-a-half feet of water almost from the time of planting to the harvest time. 

The method of cultivation differs according to the comparative height of the land 
to be sown with dman paddy, that is, according as it is situated just below the dus 
land or situated lower down remaining under water for the greater part of the year. 
In the first case the land is generally loam. The paddy is either sown broadcast or 
transplanted. In the other case the soil is almost invariably clay, and transplanta¬ 
tion is the general rule. 

First Cask where Aman Paddy is sown broadcast,— After the previous 
crop of paddy has been harvested, the first shower of rain is taken advantage 
of in giving the land one or two ploughings. This is generally done in Magh (15th 
January to 15th February). If the field be unclean and full of weeds, one more 
ploughing IS given in Falgun or Chaiira (March or April), otherwise the field 
IS left untouched till the beginning of the rainy season. At the end of Baisdkhf>r 
the beginning of Jaistya (middle of May) after giving one or two ploughings, the 
seed is sown broadcast at the rate of 10 seers per bigah. It is ploughed in and the 
sowing is finished by passing the ladder over the field once or twice. Sometimes the 
sowing is not preceded by any ploughing, but after the seeds have been broadcasted 
the field is ploughed twice : oqce along and once across. 

The only other operation before reaping is weeding, (^erierally one weeding is 
sufficient, but sometimes two to three weedings will be needed. Thmning the plants 
takes place along with the first weeding. This is, however, not the case everywhere. 

In some places the after treatment of broadcasted dman paddy is very much like 
that of broadc^ted dus. When the plants are about seven or eight inches high, the 
field is twice lightly ploughed with the langla or smaller plough at intervals.of 
about a week. After the second ploughing the ladder is passed over the ground 
once. These ploughings are followed by weedings. Two weedings are generally 
given. Tran^lantation from one part of the field to another is sometimes necessary. 

Second Case where Ahan Paddy is transplanted.— The low-lying clay 
lands receive very little tillage. Some cultivators are of opinion that these lancb 
ought not to be ploughed in summer, for, by ploughing, grasses will be destroyed, 
and the success of the paddy is dependent on the growth of these grasses. In 
Baisdkh (15th April to 15th May), after a heavy shower of rain, the land ma^ 
be once ploughed, while the soil contains still a large amount of water. This 
ploughing of the wet land instead of destroying the grasses will encourage their 
growth. At the end of Jaisiya or in Asndr, when the land has been quite 
saturated with moisture, the embankments of the field should be repaired and 
water collected in it. By two or three ploughings the grasses should be mixed up 
with the mud, and the seedlings of paddy planted in. There is no doubt some 
truth in the statement that grasses serve the purpose of green manuring, but that , 
this is a one-sided view of the matter is evident from the fact of paddy grown on 
lands which are not early ploughed, being often subjected to what the ciiitivators 
call the disease of kadamara, 
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Practically such lands receive no treatment whatever till the first or second week 
of Ashdr (latter half of June) when the clay, softened by frequent heavy rains, is 
made into mud by one or two ploughings. Five or six days after this, the ladder is 
used once, and then more ploughings are given, when the field js ready for the trans¬ 
plantation of seedlings. , . .V C IJ . IWl. U i.- 

The only other operation gone through on the held till the harvest time comes is 

to weed the field two or three times. 

Being a crop of the rainy season, aman nee does not generally require artificial 
irrigation. In Kdrtik (October 15th to November 15th), just before the plants begin 
to blossom, artificial irrigation is sometimes necessary. 

Manures ,—In some places where the cultivators are more intelligent, dman 
lands almost invariably receive some dung, generally at the rate of 20 baskets per 
bigah. Some well-to-do ryots in this division sow broadcast on the mud about a 
maund of oil-cake per bigha just before transplanting the seedlings—a practice which, 
so far as 1 know, only prevails in the Burdwan Division, and which might with ad¬ 
vantage be encouraged and introduced elsewhere. 

Injury is sometimes done to dmau paddy by insects. .(1) One called 
Shanki poka cats away the tender leaves of the young plant. This insect disappears 
as soon as the heavy rains set in. (2) At this stage of its growth the plant is also 
sometimes attacked by a mosquitp-like insect, the same little creature that feeds 
on the dus paddy. (3) A black fly 3o occasionally attacks paddy when the ears are 
being formed. It sucks in the milky juice of the soft grains. These flies sometimes 
come in immense numbers: 50 to 100 flies may be counted on a single ear. (4) 
A'man paddy often suffers from kad^ntara. In a vear of excessive rainfall, and when 
the field has not been properly ploughed, mosses likewise do injury to this crop. 

//arties/.—The processes of harvesting and threshing of uman paddy are very 
much the same as of dus paddy. A'man paddy after being harvested may either be 
threshed as soon as the plants have dried by a lerf days keeping, or stacked. 

Cost of Cultivation .— 


20 bags of dung . 

To spread the same 
Four ploughings at 6 annas 
Planting 2 men . 
•Weeding 2 men 
Reaping 

Binding and threshing 
Nursery 

Rent . . . • 


each 


Total 


Yield ,—10 maunds of paddy giain 
10 pons of straw . 


Total 




a. 



1 

4 

0 


0 

6 

0 


1 

S 

0 


0 

8 

0 


0 

8 

0 


0 

12 
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2 

0 

0 

• 

8 

12 

0 




a 

e 


* 

10 

• 


• 

3 

• 


• 

12 


• Sometimes more than k2 is spent on this head. 
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In clay soils somewhat more of grain and a little less of stiaw arc obtained than 
what is given above. 

/.—Boro Paddy. 

This class of rice crop is not extensively grown in the Burdwan Division. Its cul¬ 
tivation is confined to the south-eastern part of the division, the southern extremity of 
the Hooghly and the Midnapore Districts, and even in these places the cultivation 
of boro paddy assumes importance only in years in which the dmun paddy has been 
wholly or partially destroyed by floods. Ihe following is an account of the wiv the 
cultivation of boro is carried cn in the Ghatal sub-division. ^ 

Two different crops of boro may be obtained in a year. It may be cultivated 
either as a winter or a rain crop. 

, \yhen it is grown as a winter crop two different methods are adopted, and accord- 

in^ as the one or the other of these methods IS followed, the boro is termed 

ptna boro or the chat A boro. ^ 
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clasrofed/r'""’"--'^'’"® ^ ‘he cultivation of this 

the overflow XiterslT^l’rsU^T in which water left by 

>fL W I? the trolrf = fht. ■?“ heginnmgof it is termed kal 

h<> dol.e for the pre^abon 

buryILm in thefon to sfrve grasses that generally grow in such pla^, and 

or two pICughings are given. ® manuring. If the ground is not quite soft, one 

gation iUs“tormeH boro is grown on dry lands with the aid of artificial irri- 

topahed and w^fk P"’hankments on the lower sides of the field are 

of‘'dmt 7 adraVd fh^^e'fd'is tran'’sp.a'’nS&‘‘ 

eround^ 1 ^eenera^v^tH^r^^H^*^®^®— ? nursery. For this purpose alplot of 
water stlndln^nn ^c i^^^ ^ brought down by the flood The 

tiLs the stalk nf p nfl TT*^^^ 's levelled by passing over it several 

arTificianv fnd ^ Plot is flooded 

anv s is removed if there be 

standinJ^on^t Thn Seeds are sown on the soft mud. but not when water is 
nurs^ I? «; The grain requires to be carefully prepared before sowing in the 

terminate nmnerL r^^ f P.^ddy that only newly-threshcd grain will 

fheTun In(f eTnn!i;if^?h^ 'S alternately dried in 

wa%r ^ir^hP niT^ f A put in a bag. which is kept under 

nithts N k ^ ^ process is repelted for three days and 

ofherwise^h^v/rt fin 5^^'! all germinated by this time, they are immediately sown, 

the^serifarn t ^^5 covered with blankets. After a day or two 

bi<yah Thn «« n" Out and broadcasted in the nursery at the rate of 50 seers per 

b fahs oMnmf "^VvP f’-orn 50 seers of grains will be sufficient for 6 to 10 

rjn^ir«c k secdlings havc grown about 2 inches, the nursery ground 

nn^rs^rv .rp ^iL intervals of a week. For kalpina boro the plants in the 

in fhicracA rk STcow from Io to 15 inches before they can be transplanted, for 

plant's Sdl'tofct^ltto. Smaller 

Transplantation.—\s in case of ,iman paddy 

and 1(td toUhrerv7su!l‘tom«" '-'‘-nately irrigated 


Variety. 

1 ime of sowing seeds 
in the nursery. 

1 ime of transplanta¬ 
tion. 

Time of harvesting. 

(1) Winter 

(2) Rain « 

vr* f 1 *^1 

Ashin and Kdrtik 
Jaistya 

« • * 

Agrahydn 

Ashdr and Srdvan . 

Chaitra, Baisakh. 

1 Bhddrn and Aswin» 


outturn. 


Cultivation of Rice in the MurshioAbAd District. 

Rice forms the staple crop In Murshidabid district, as elsewhere in Bengal. 
1 he nee crop is divided into four great classes, known as dus, dmun, boro, and jdli. 
* A®‘-’’up* which IS sornetimes also called hhadai, frorh the name of the month in 
which it IS reapetb is sown in April and May and harvested in August and September. 
It IS a coarse kind of rice, and is chiefly retained in the district as the food of the lower 
classes. It IS usually grown on dry land, and never in the marshes. Convenience of 
irrigation is the circumstance that mainly governs the selection of land for its cultiva- 
^*9": Frovided that water can be readily obtained, the dry and moist nature of the 
soil IS of secondary importance. Fields which border on rivers or khdls are most fre- 
ouently chosen. It is sown broadcast, and not transplanted. There is one variety of 
the aus crop the cultivation' of which differs considerably from that which has been 
ju^ descrit^. It is distinguished from the common hhadai by the name of ka^tiki^ 
and IS also known ^ jhanti. It is sown in July and reaped in October. It grows for 

moist lands, and is sometim^A transplanted. 

The dmun or hdimantik is the principal crop of the District, and constitutes the 
bulk of the rice that is consumed by the welbto-do classes, and exported to foreign 
markets. It is sown in July and August, occasionally as late as September, and reaped 
in December and January. It generally undergoes one transplantation, but some¬ 
times it is allowed to grow up as it is sown broadcast. Well-watered or marshy lands 
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are best suited to its cultivation though it can be grown on high lands. The dmdn rice 
is sub-divided into an immense number of subordinate varieties* whidi differ from 
each other in the fineness of the grain* flavour* fragrance and other particulars. 

The boro is a coarse kind of marsh rice, sown in January o.- February, and reaped 
in April, May, or June. It grows on swampy lands, the sides oi tanks, or the beds of 
dried-up watercourses. It is transplanted, sometimes more than once. 

^ They'd/f rice is not much cultivated. It is sown in spring and reaped during the 
rainy season. It grows on low river banks, which remain moist even ovring the hot 
months owing to sub-soil percolation {Statistical Account of Bengal^ Mur^iddhdd. 
by W. W, Hunter^ IX.^ pages 1-102), 

II.—Chutia Nagpur. 

Cultivation of Rice in the LohIrdagA District. 


Mr. B. O. Basu, in his Report on the Agriculture of LohArdagi, 
gives much useful information, regarding the rices of that district, which 
IS more or less applicable to the whole of the mountainous tract of 
ChutU Nagpur. He divides the rices into lowland and upland; the former 
practically corresponding to dmatty and the latter to dus rices. The former 
Mr. Basu sub-divides into broadcasted rice {bund dhdn)aiT\d transplanted 
rice {ropd dhdn). The account given of the Palamu sub-division is suffi¬ 
ciently like that in suddcr sub-division, that the description of the latter 

may be accepted as applicable to the whole of Chutia Nagpur. Mr. Basu 
writes :— 


/.— Low-land Rice. 


Low-land rice {don dhdn) \% by far the most important crop of 
the sub-diyision. Roughly speaking it occupies one-third of the tol^ cultivated area 
and supplies about two-thirds of the total cereal food produce of the country. * 

Varieties. —The varieties of low-land rice are extremely numerous, and need 
not be mentioned by name. But they all fall under one or other of the three fol¬ 
lowing classes, vie .:— 

ti) Guruhan, jorhan or barkd rice, i.e., as its vernacular names mean, rice 
of heavy growth. rice, as it is oftener called, is grown only 

in the gdrhd don lands. It is reaped in Aughrdn (November-De- 
cember), and is known as winter rice. The yW/an group includes a 
very large number of varieties, and comprises all the finer kinds of 
nee. 

(2) AaAuAan rice, or literally rice of lighter growth. In Bengal this class 
of rice is known as chhotndy i.e.y small. It is reaped in Kdrtik tOcto- 
ber-November) and known as autumn rice. Like the jorhan the 
lahuhan division includes a large number of varieties, all of which 
are -of a coarse character. Lahuhan rice is grown on chaunrd don, 
i.e.y on the higher-lying terraces, and from this cause is extremely 
liable to drought. 

<3) TVwon rice, sown in (January-February), and reaped in Baisdkh 

(April-May), and thus corresponds to the boro rice of Bengal. There 
are no distinctive/fwun varieties. ‘ The two varieties commonly grown 

as tewdn are kdndo or jenjnd and dlsangd gord, the first of which 
belongs to the/aA^Aan division, ancf the second is a variety of upland 
rice. 


The don lands are about equally divided between guruhan and lahuhan rice 
but the importance of the former is greater than that ^f the latter, inasmuch a: 
guruhan rice, which is grown on gdrha don^ is more productive and much less sub 
ject to drought than lahuhan rice, which is confined to the chaunrd don. Guru 
hanrxet is the stand-by of the rayats in a year of drought, like the last, and confer 
on the country a large measure of its immunity from famine. 

Tewdn rice is grown to a very limited extent in the country. It is grown or 
land which remains perpetually wet owing to the water of some rivulet or sprinc 
flowing over it. Such land is met with in many villages, but the cultivation 01 
tewan IS not m favour with the mass of the riyats, as it requires to be watched da^ 
and night against the village cattle, who roam about freely in those months durins 
which the/eodn occupies the field. '' * 

The majority of the varieties of paddy grown in the country are coarse, but ther< 
are wveral very fine ones grown by zemindars and well-to-do riyats. These includ< 
the kanakchur, lakshibhogy nakhchirnt, kalamddni, &c. 
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Rice Cultivation 

Methods of cultivation-Ihort are two methods of growing low-land rice, «*., 
(i) that in which the seed is sown broadcast in fejt-Asdr t]une); and fa) that in 

The fields inT''^ f 'S “idlings transplanted thirefrom 1C 

iC .Sr w/jTr .Bothguruhan and lahuhan rice can be grown 

iCti el„ d.-ff ‘"''ariably sown broadcast. The two method are 

entirely different from each other, and will be separately treated Rice which te 

grown by sowing the seed broadcast will be, for shortness'^ke, spoken of as broa^ 
costed rice, and nee which is transplanted as transplanted rice ^ 

low-land rice (exceptingcan be grown in either way, 
but the finer vari.-ties of yorAf;« rice are usually transplanted for this reason, that 
if grown by sowing broadcast, the grains become larger and coarser. 

alvvays steeped once or twice in boiling water before being 
husked, but the finer varieti<»s do not receive any such treatment, and are eaten arod 
or unsteeped. Steeped rice is known as ushnd and is easier of digestion* 

Kice does best on alluvial soil or pdnkud as it is called In the Five 
Karganis, where alone in the sub-division this class of soils is met with. Next to 

alluvial soil is black nagrd, a strong clay soil, and next to the latter is khirsi or 
clay loam* 

A.— Broadcasted Rice (Bi^nd dhdn). Cultivation.— \{ the soil remains 
naturally moist, the first oloughing is given directly after the winter-rice harvest is 
over,- otherwise immediately after the first fall of rain in Mdi^h. During this month 
^ndJ'algun two or three ploughings are altogether given, and the soil left exposed 
to the action of heat and cold. In Cheyt the held is manured with cowdune, as 
much being: applied as the rayat^s stock of manure can afford. A good dressing will 



heaps, and then spread out by the koddli or spade, or buried in by ploughing. 

In Bysdkh ox 'Jeyt, as soon as rain has fallen, tlie field is ploughed once more ; 
the larger clods, if any, are broken by the mallet (or the dhelphunrd ); the harrow 
ynehr or ckou'k) then passed over the land. The time for sowing extends from 
late (heyt to early Asdr,^ according as rain begins early or late. Cheyt-sovirt rice 
comes up stronger and gives abetter outturn thin late-sown rice. After the land 
has been prepared, the seed is sown broadca<^t at the rate of about one pukka 
maund per acre, and buried in by a light ploughing. I he harrow then passes once 
more over the field, which is thus left till Sravan. 

^ 1 here are two ways of sowing paddy, according as the soil is in the form of dust, 
or IS moist. In the first case, the sowing is called ahuri^hund or dust-sowing; in the 
latter, it is called rash-bund or moist-sowing. The first method of sowing (dhuri- 
bund) has been described above; in the second case ithe only differ¬ 
ence is that the soil being moist, the clods have not to be broken, and the last 
ploughing after sowing is not necessary, the harrow only passing over the ground 
after the seed has been sown. The last ploughing is essential to dhuri~bund in 
order to bury the seed deep enough. In this case the seed will remain in the 
ground for a fortnight or even longer, i.e., as long as rain has not fallen, and ger¬ 
minates directly after the soil has been moistened by the first shower of rain. Of 
the two ways of sowing, the dhuri-lund or dust-sowing is preferred, as it gives a 
better outturn than the other. 

Rice fields, whether sown or transplanted, are ploughed three or four times. 
The first ploughing is known as chirni {lit. cutting open), the second as debar, the 
third as uthdo, and the fourth as purdo or finish. 

Repairing rfrs.—The^ drs or embankments enclosing the rice-terraces have to 
1 ^ repaired every year wilh a view to make them as far as possible wdterti^t. I he 
drs of fields intended for broadcasted rice are repaired usually in Mdgh, that is, 
at the time they are ploughed for the first time. 1 here is hi.wever, no fixed time, 
excepting that the' repairs must be done before the sowing time, and as the soU 
gets very hard in Cheyt and Bysdkh, the most convenient perio i for doing the 
repairs is after the soil has been m'nistene 1 by the winter showers. The repnirs con¬ 
sist in earthing up any gaps that may have been made during the previous rains, 
and in adding earth to the top ana sides of drs, and then making them strong 
enough to resist a sudden rush of water into the terrace. I he repairing of drs is 
an item of heavy labour, and requires at least about twelve men for one day per acre. 

Regulating foater .—From the time the paddy is sown till the end of the rainy 
season, the amount of water in the terrace has to be constantly regulated. When 
too much rain has fallen, the rayat makes a narrow opening on the lower side of the 
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terrace, and allows the surplus water to flow off. But in case there has been not 
rain for a day or two, the opening” is earthed up, and sufficient water is kept in the 
terrace. When the rainy season is about to close, that is, about the end of Bhudra 
(middle of September), the drs are made as watertight as possible, the rayat’s 
endeavour being to keep in as much water in the terrace as he possibly can. 

Weeding ,—'After the paddy has been sown broadcast, nothing is done till Srdvan. 
beyond regulating water in the terrace in the manner described above. In Snivait 
the plants have become 8 to 10 inches high, and arc found more or less infested 
with grasses. In order to destroy the latter, the field is once ploughed and har¬ 
rowed; this operation is known as bidhdli or lidhdna. The rice plants, togetlier 
with the grasses, gtt partly buried in the mud ; the latter are largely destroyed, but 
farmer come up again in about a fortnight. About a month later on, that is, in 
those grasses which have escaped being destioycd aie carefully handpicked 
and serve as excellent fodder for cattle: sometimes, two weedings arc given. After 
weeding nothing is done till harvest time. The method of harvesting rice will be 
described later on after all the different ways of growing it have been described. In 
the western parganas rice is weeded only b)^ welT-to-do and intelligent rayats, as the 
operation is cquallv troublesome and expensive. In the police circle of Sili, adjoin- 
^ district of Manhhum, the weeding is followed by an operation c«illod gdehi- 
kata. It consists in filling up gaps with the plants removed from thickly-grown 
spots. This insures an equal distribution of the plants over the field, and thus 
encourages them to tiller, tnat is, to throw up fresh shoots. The gdchx'kdtd opera- 
tic>n is common in Bengal, but is not so much essential in Chutia Nagpur, where the 
soil being much poorer, the rice plants do not tiller so freely as they do in the lerlile 

soils of Bengal; and consequently they do not suffer so much from being close to 
one another. 

Lewd^bund .—This is a method of growing sown rice adopted in various emer¬ 
gencies. It is followed only to a limited extent, and being cheaper and less trouble- 
.some IS practised largely by the poorer rayats. It is followed under the following 
circumstances:—(1) when the rayat wants to save labour; (2) when Ihcre has 
been a heavy shower of rain, and land rendered thus unfit for sowing in the ordinary 
way; (3) in case there are not sufficient seedlings to plant the fields intended for 
transplanted nee; and (4) if through drought in ihe eaily part of the season, broad- 
casted nee fails. As a rule, lewd-bnnd is resfirted to only in tlic last instance, i he 
yield IS much inferior in ordinary years, and as the roots of the plants do not go 
deep enough, Icwd-hund rice is very precarious in years of deficient rainiall. 

(Jn/.'rtr/oi or low-lving terraces almost any variety of guru/ian or winter rice 
can be grown in the Icwu-hund way. On* chaunrd or high-lying don, two varieties 
are generally grown, viz., karhdni and kdndo or jenjne. Both of these are of very 
light growth, mature quickly, and require a considerable amount of rain for their 
powth. Karhdni rice is highly prized by the aboriginal tribes, as it gives a rice- 
beer much stronger in quality than any other variety ol rice. 

I A intended for /ewd, it is ploughed twice in Mdgh and left as such 

ln^.9rtr after a heavy showr-r of rain, the land is worked up into mud by the plough 
^ harrow, which go over it three or four times. The mud is then allowed to 

settle down for a day or two ; the supernatant water which comes abnve the mud is 
then drawn away, and the ^cd, which has been previously made to germinate, is sown 
broadcast. 1 he germination is effected by soaking the cleaned seed in water for 24 
hours, and then putting it in baskets, which are placed one over another with a view 

to cause partial fermentation ; the top-most basket is covered over.with a stone slab 

1 he seed is kept in the baskets for another 24 hours. The sowing takes place on the 
inird day, when the sprouts have just appeared : the germinated seed is known as 
ank^a When the plants have struck root, the field is treated in the same wav as 
k 'Veedin? is, however, seldom given, the yield of lewd-huuti 

ice being too small to meet the expense of the operation. Lewd-tund rice is seldom 

manured for the same reason. 's semom 

» rfsorted to in any other circumstances, the land is ploughed 
worked up into puddle in the same way as for transplanted rice. ^ I he 
R** germinate and sown in the way described above 

nuAN). The seedlings are grown on 

and then transplanted in the rice-fields. Therf are txvo 
Und nn Afrr/or up-land nursery, and lehbird or 

likc PewT'bln matihani hira gives stronger plants than the lehbird, which 

and ^^®" ***'*" 's precarious. The latter, however, requires less seed 

up quicker than matihani. Tho seedlings of all the finer varieties of rieJ 
arc grown yulchtArd I^ach of the two kinds of nurseries is described below 

Rowing the uf land mtendi-d for up-land rice nurseries and the method of 

are ?k ^ broadcasted rice. The only differences 

that the number of ploughings in the case of the nursery is larger, being six or 
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sevcnandoftenmore; the application of manure more liberal, and the seed sown 

very much thicker. Matihdm bird is manured with ashes and cowdung, which has 
^en previously burnt with a view to destroy the seeds of grasses and other weeds. 
1 he quantity appUed is usually a^ut double that given to helda to be sown with rice. 
^ l ^‘’wn in matihdnt fnrd per acre is seven to eight pukka maunds. 

Matxhanx bira 13 made m bdri land or in portions of the dihdri lands, «>.. those 
adjoining the homesteads, Upland nursery lands are known as cheerd^ and besidas 
yielding the seedlings are annually cropped with various rabi crops, such as mustard, 
brinjals, wheat, and barley. 

1 he time for sowing the paddy seed in up-land nurseries Is from late Jevt to end 

1 A <^*>ltivation of lehhtra is similar to that of lewd-bundf or mud-sown rice. The 
land IS occasionally broken open by one or two ploughings in bfdg-h. Lehbird is 
manured witb raw cowdung a few days before the seed is sown, 'i hs germinated 
seed 16 sown on the puddle made by repeated ploughings and harrowings. The rate 
per acre is considerably le^ than that lor matihdniy and is about 6 maunds per acre 
of nursery. No weeding is given to lehbird^ The seed is sown in Asdr and early 
<ira^n, and the seedlings get r^dy for planting out in from twenty to thirty days. 

One acre of a nee nursery will afford sufficient seedlings for planting about 6 to 8 
f paddy lands. It is calculated that one kdi of land reqiiiies 40 Pailds (= one 
kat) of Seed if sown broadcast, 45 pailds of seed if the seedlings ai*c grown in up-land 
nur^ry, and 35 if they are grown in lowdand nursery. 

. Cultivation. —In Asdr, when the soil has been softened down by the rain, the land 
ts broken by the plough, the embankments or drs are repaired, and water kept in the 
terrace for a few (lays with a view to cause grasses to rot. The water is thea let off, 
a second ploughing is given, and water again shut in for a few days. The third 
ploughing (winch is the last but one) is followed by a harrowing with the chovk, and 
a day or two ^^ter, the land, if uneven, is levelled by the kdrhd or the mher (harrow). 
Un the day of the planting, the land is once more ploughed, and the chowk goes over 

round, so that the soil and water get mixed up into a uniform puddle, on 
u- ^ ^.'^^dlings are planted in the manner described below. The numbetof 
IS usually four, the names being the same as given under broadcasted rice. 

-Transplanted ric^fields seldonn or never receive any manure, but the 
nurseries have to be plentifully manured. The rayats’ stock is too limited to spare 
manure for transplanted rice, although it is admitted that the application of cowdung 
will be of considerable benefit to it. I have found a rayat here and there who, being 
well off, will only grow transplanted rice j this he manures liberally and gels in return 
better crops than his neighbours. I he reasons why transplanted rice is not exten¬ 
sively grown, and why most rayats prefer to divide their rice-fields between broad- 
Oasted and transplanted rice, have been detailed in a preceding paragraph. 

Transplanting ,—The seedlings are first uprooted from the nursery and made into 
bundles, which are then carried to the field. Twelye women (the lighter field work 
l^ing usually done by Kols and lowcaste Hindu womcn)ara calculated to uproot seed¬ 
lings enough in one day for one acre of land, and twenty-four women to transplant the 
same. The bundles of seedlings arc thrown into the fields at adequate inteivals; each 
woman takes a bundle, and with her thumb and forefinger makes a hole into the mud 
into which she thrusts a few plants. The seedlings are planted at intervals of 6 to 8 
inches. The reason for close planting is that rice does not tiller so well in the poor 
soils of Chutia Nigpur as they do in Bengal. The gdchis or clusters of rice plants do 
not become half so thick, 1 be/ieve, as they do in fungal,, showing how poor the soil 
of the country must be in comparison with that of the Bengal plains. The time for 
transplantii^ the seedlings extends over Srdvan and the first week of Bhddra, Late 
transplanted rice is extreniely 4 iable to various insect pests. 

Regulating After the seedlings have been transplanted, and as long as 

they have not struck root in the ground, the rayat takes care that the terrace is not 
overflooded with water After the plants have come up and appear to be growing, 
the quantity of water in the terrace nas to be regulated m the same way as for broad¬ 
casted rice. No further treatment is necessary till the harvest time. 

As a rule rice-fields are not irrigated. During the rainy months the rice-terraces 
remain more or less'flooded, and the cultivator has only to regulate the quantity 6'f 
water by alternately opening up and closing some part of the embankments. At the 
disappearance of the rain he tries to make drs as water-tight as he can, and in this 
way water can be left in the terrace for period varying with the position and char- 
*cter of the soils.^ In ordinary years thcr.e are always a few showers in' Hast* or 
Hdttid (nrst fortnight of Asyain) and in Chitrd (last fortnight of the same month), so 
that/aAwAan or autumn rice, which is grown on chaunrd don and more liable to 
drought, does not suffer from want of moisture in the soil. The grfrAd low lands, 
from their low position and the clayey character of their soils, are more or less reten¬ 
tive of moisture, and althoug h they considerably suffer from drought never turn out 
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a total failure. In the event of the drought intervening in Aswin and Kdrtic, as was 
the case last year, the loss falls very heavily on lahukan rice. In many villages 
I found last year that the rayats did not take the trouble of reaping their autumn rice, 
which was merely straw and husks, and was eaten down by their cattle* In the ma¬ 
jority of villages the outturn of autupin rice barely reached 4 annas. 

Autumn rice flowers in late Bhddra and the grains fill up in Aswin. Water is 
essentially necessary during this period, or otherwise the ears do not push up fiom 
inside the blades, and the grains remain empty, and become what tha people call 
pildi. For the same reasons a few showers m Aswin and Kdrtic would considerably 
benefit winter or guruhan rice. 

In years of normal rainfall the necessity for irrigating paddy is riot much felt by 
the rayats. This partly counts for the almost utter absence of provisions for irrigation 
in the country, ft is, however, freely admitted by the people that the yield ot rice can 
be largely increased by irrigation even in a year of normal rainfall. The subject ol 
rice irrigation has been treated in detail in the section on irrigation, to which 1 beg 
accordingly to refer. 

Rice narvest. Period. —The rice harvest extends over the two months of Kdrtic 
and Aghrdn^ that is, from the middle of October to the middle of December. Lahu» 
Hanoi autumn rice is harvested in and or winter rice in Aghrdn. 

Threshing Yard. —Before the harvest begins every rayat prepares his kharydn 
or threshing yard by scraping grasses off a convenient plot of ground, and then 
cleaning and making it even with a plastering of cowdung. If the rice-fields are hear at 
hand, the kharydn is made in hdri land, or il they lie at a distance, on an adjoining plot 
of fallow tdnr. In the latter case he builds a temporary straw hut, from which he 
can watch his rice-hcaus. Rocky places, when they are found in any village, ai c in¬ 
variably turned into knarydfty as these are very easily kept clean, ano do not require 
to be changed every year. 

Harvesting. —The work of harvesting is done both by men and women in Chutia 
Nagpur, but in the Five Pargands women are seldom employed for this purpose. 
Sixteen men and twenty women will harvest one acre of rice in one day, the actual 
number depending on the growth of rice. On the plateau of Chutia Nagpur the rice 
plant riever attainsa height of more than 3 feet, and the straw is not long enough to be 
made info bichdli or bundles, as is usually done with the heavier varieties of rice in 
Bengal. The stalks arc accordingly cut at some distance (6 to 8 incites) from the 
ground, the stubble being subsequentlv fed down by cattle, in the Five Paiganis 
lying below the Chutia Nagpur plateau the soil is more fertile, the rice plants become 
of longer and heavier grov/th, and the straw long enough to be made into bundles. 
The heavier varieties of rice (guruhan) are, when the rayat so wishes it, cui at the 
base with a view to keep the straw intact ^nd convert it into bichali. Most portion of 

guruhan and the whole of lahuhan rice is, however, cut some way up the stalk, 
as in Chutii Nagpur. The rice plants, as they are reaped by the sickle, are lelt on 
k* ^^°*^**^ small bundles, which are subsequently collected into larger bundlrs, and 
these latter into loads, which are then carried to the kharydn and arranged in‘.o hol- 
low circular heaps called with the ears on the inside. 1 here they remain 

time for threshing comes. 

Threshing. —The method of threshing rice is the same as in Bengal. From five 
. ^‘jl^ocks are tied in a line, and are driven round and round over the rice 
stalks which have been spread out in a circle. The bullock at the centre is not lied 
to any post as is done in Bengal and Hehar. Occasionally two or three lines of bullocks 
are employed inoider to expedite the work. Four men and ten bullocks (five in a 
fine) rnay thresh one acre of rice in six hours from morning till mid-day. Two men 
drive the two lines of bullocks, and the other two sift the straw \vith a pitchfork, or 
akdin as it is called. Towards the end, the straw is well silted by the hand, and the 
grains allowed to drop below on the ground; the straw is then gradually removed, 
layer ^f^r layer, and the jpaddy, together with small broken bits of straw, l*rlt on the 
the kharydn. The uncleaned paddy is then taken in a sup or winnowing 
rayat holds as high as hts head, and shakes it to and fro to let dowtv 
Ik i^^k^ grain and chaff. The paddy grams/ being heavy, fall at his feet, while 

cliaff and dust are blown away to a distance by the breeze, caused by the 
snaking. *1 he cleaned paddy is then measured out and either stored or disposed of jn 
various ways. Gord^cutd rice—rice reaped at the base of the stalks in order to con¬ 
vert the latter into bichdli-—\s threshed in the Five Pargaois by beating the bundles 
over a flat wooden plank, usually the flat surface of a sagar wheel. This process 

^'me, but the straw is much more valuable. 

ffi® fiafvest and threshing time the cultivator has to be per- 
P*^®**y on toe watch to see that the paddy is not stolen away by dishonest labourers, 
in the «Aar^dn be builds himself a rude triangular straw hut in which he would sit 
up and sleep at night so long as the threshing is not finished. As a further precau¬ 
tionary measure, it is a regular custom with the rayat to strew ashes in several lines 
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Cost of Cultivation per acre of transplanted paddy, 

% 

Ploughing ^th ol an acre for up-land nursery 5 times with har¬ 
rowing =§ths of an acre once, will take 2\ ploughs one day at 
I anna 6 pies ......... 

Spreading manure (2 men for one day) ..... 

Seed paddy, 45 seers, at Ri per maund ..... 

Pulling out seedlings (8 women for one day) .... 

Carrying the bundles of seedlings to the field (4 men for one 
day) ........... 

Ploughing one acre of field 4 times* 12 ploughs at 1 anna 6 pies 

Harrowing (2 men and 4 bullocks) ...... 

Hepairing embankments ....... 

Planting (one man to distribute the bundle and 20 women to 
plant) .......... 

Reaping and threshing yard ....... 

Threshing and winnowing ....... 

ient and ^bwabs of one acre of first class don 

Total 

yield of on© acre of first class don’\2 maunds at one maund 
for the rupee . . 



a. 

P- 
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3 
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1 
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2 
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1 2 

0 
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6 

0 

1 1 

t 

3 

12 
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Pests, —Low-land paddy is subject to various insect and fungoid pests. The 
chief among them are— 

(i) Bhetiku is a fungoid disease appearing In particular years, causing the blade 
to whiten and diy up. 'I’he people are ignorant of its cause and remedy. The 
amount of loss caused by bhenkn is never great in Chutra Nagpur Proper. At Jhcria 
in Mdnbhuin, 1 was tol l by many people th.it bhenku causes great damage to the 

C addy crop in some years, reducing its yield by as much as 50 per cent. 1 liere is a 
ehef current among the people that if too much rain falls in Adni (last half of May) 
and cools down the soil, ohenku is likely to be more abundant and injurious. This 
belief may be well-founded. The study of the insect and fungoid pests of farm crops, 
and above all, of paddy is very important. 

(2) Bonki, an insect pest which causes considerable damage to rice that has been 
late. 'I he insects arc minute, thin, worm-like caterpillars, wliich eat into 
th© blades and ear-stalks. The affected plants become white in colour. The ra3 at’s 
remedy rons'sts in spcdls and charms, one of them being to scatter bamboo shoots cut 
into small bits, accompanied by certain spells or mantras. 1 he time when the 
young caterpillars appear is the latter part of Bhadro and the early part of Asivin. 
About this time the leaves of paddy which has been sown or transplanted early in th© 
***^^?'' become too stiff to be eaten by tli© young worms, but late transplanted 
affords young and delicate leaves on which they' greedily feed themselves. 
I Ins exj^atns why paddy is infested with bonki only when itlias been planted late. 

( 3 ) Chdtrd or raid is, I believe, a fungoid disease characterized by the plants 


dying away in patches. 

(4) Gundha or niakhi. —This is a small winged insect appearing in 
soming bme. 1 he fly emits a most offensive odoui, which is said to c 
^ice inside the young paddy grains. 

1 he pest IS prevalent in a year of ex 


swarms at blos- 
dry up the milky 
It cuts into the ear, which falls down and dies. 

jv .. . - ^excessive rain. . 

besides the above, paddy is infested with numerous insects, which on Ihe aggre¬ 
gate must cause a deal of injury to it. Mr. Sen has pointed out in'his report on 

the main cause of the appearance of insect pests is that the rdyats close 
up their rice fields and allow the water to become stagnant. This he consiefers to be 
a serious mistake. Whatever this may ^ in Burdwan, it is not so in Chutia Ndgpur. 

■ ^AA f * r^yat, by shutting up water at the end of the rainy season, tries to save the 
pa dy from drought, and al hough it runs the risk of being infested with insects, the 
ayM acwpts this evil as the lesser of the two. 

OR Summer Paddy .—Tewdn paddy, as I have said before, is 
grown on land which remains moist during the summer months. Its cultivation 
rttembics in every respect that of lezvd-bund or inud-sown rice. I he usual time for 
wing rewrtn is the month of Afdglt. It is reaped in Bysdk and feyt, and occupies 
^^out tiirec months. The field .should be constantly watched against 
1 time are freely pastured all over the village lands. From this 

use the cultivation of tewdn paddy is not in gcneial favour, and many fields, which 
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suited to it, are left fallow in the summer months. Tewdn land fetches 
much higher rents, as they afford two crops of paddy in the year. 

2.*—Up^land Paddy {Gord dhdn). 

Extent of Culttyatian,-~\n Chutid Nagpur upland paddy ranks neat to low-land 
paddy 1.) order of imporunce. It occupies, I believe, about one-third of the total 
culpvated area of the uplands. Gord, the two millets—gomf/r and mdrud, and 
ma«ze—are-the stand-by of the riyats during the three months {Bhddra, Aswin, and 
Kartxc) previous to the great winter paddy harvest. 

Rotation.—Gord takes part in two distinct rotations, both of which have been 
tieated in detail tn the sectiod on Rotation of Crops. Briefly speaking*^ it follows 
either fnarud^ or urid, according to one rotation^,and is grown on fallow land ac¬ 
cording to the o^er. On good fertile land it may be taken also after gondii. 

Varteiies.^Tnere are several varieties of paddy^ distinguished mainly by 
colonr of the grains. All the varieties are, however^ coarse in iHiaractera It need 
hardly be said that gord is only another name for dus paddy* 

Soil.—Gord paddy does well on a light sandy loam ; heavy clay soils are unsuited 
to Its growth, as clay interferes with the proper diffusion of the roots. 

is always sown broadcast, and never transplanted as is fre¬ 
quently done in Bengal.^ In Chutia Nigpur Proper it is never manured for fear of 
grasses which cowdung invariably gives rise to; in the Five Parganis, however, land 
intended for gora is manured in the same way as mdrud, which latter is very scantily 
grown in that part of the country. 

Gora land requires to be thoroughly worked up by repeated ploughings and ex¬ 
posure to heat and cold. 

'* Bdro mdsh, iero ckds ** 

" Tdbe karo gord dsh / ** 

that is, ** plough 13 times in la months, then hope for gora paddy,” The grasses 
must be thoroughly burnt up by heat by the time Che land is fit for sowing in jeyt or 
Asdr. 

On land which has remained fallow fpr one or more years according to the fallow 
system of rotation, the first ploughing is given in the month of Bhddra. It is followed 
by one or two ploughings more’in the same month, and the land is left as such till the 
month of Mdgh, During the intervening months the riiyat is too busy with his 
harvest to be able to afford time for the ploughing of gord land. On lands which 
have borne a crop of mdrud or urid, the first ploughing is given in Mdgh, after the 
soil has been softened down by a shower. 

From Mdgh till sowing time the land is ploughed and cross-ploughed at intcrwls 
of a fortnight or so. No other treatment is necessary before sowing, which takes 
place in late Jeyt and early Asdr. The sowing is immediately preceded by a ploughing, 
and may be either dhuli^nd, i.e., in dry soil, or rashbund, i,e., in the moist soil ac¬ 
cording as the soil at the time of Rowing is dry, or has been moistened by a shower. 
The seed is sown broadcast at the rate of about one maund per acre. 

On the third day after sowing the land is ploughed once lightly and harrow^ 
with the chosuk with a view to bury the seed. 1 cannot account for the fact why the 
ploughing should be given on the third day, and not immediately after sowing, as is 
usually done with many other crops. Any grasses that may have sprung up, are 
carefully hand-picked, when the crop is about a foot high. Nothing else is done till 

harvest time. , - 'tu 

Diseases .—There are two insect pests to which up-land paddy is subject. Incse 

are— 

(1) Bhuskd —An ant-like insect which eats into the roots of gord dhan, and 

thereby causes some amount of injury. ... ... -j _.lu 

(2) Ndnud .—A spiny caterpillar, about an inch long, which causes considerable 
damage to gora and to mdrud in August and September by eating away the Ieav«. 

A few specimens of this caterpillar I sent to Mr. E. C, Cotes of the Indja" u 
through the Agricultural Department for identification. Ndnud ** 
abun£int in the jungly villages; the jungles probably affording the proper hab 
for the moths. It is said that the ndnud was unknown some lo or 15 years , 

ravages are not limited to gord and mdrud ; kher or thatching grass has l^n largely 
destroyed by this insect in many parts of Chutii NAgpur Proper. ^ w a ^ 

Harvest.—Gord paddy is harvested in the last fortnight of Bhddrp 
fortnight of Aswin. It is reap^ and threshed in the same manner M 9 
p^ddy. Any detailed de^ription is therefore unnecessary.- 
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Produce and Cost of Cultivation .—The produce of grain usually varies from 
5 to ic maunds by weight of unhusked paddy per acre : on the average 8 maunds 
valued at k 8. 1 he cost of cultivation per acre is as follows;— 


Ten ploughings at 4 annas 6 pie per ploughine 
One maund of seed .... 

One weeding by 20 women at one anna . 
Harvesting, threshing, &c. 

Rent of one acre for six months 


Total 

Yield of paddy 8 maunds valuedlat Ri per maund • 


a 

2 

I 

I 

u 

o 


a. p. 

13 o 

o 

4 
8 
6 


o 

o 

o 

o 


6150 

800 


of low"IanS“paddy.'"''“"““^ varieties 

It is perhaps unnecessary, after the very exhaustive account piven 

above, to say anything further regarding Chutid Nigpur. The followinp 

brief passages represent the main features of the region extendinp to 

wards the Santa! country (Rijmahil Hills, &c.) on the one hand and’ 
,Urissa on the other. * 

..'ru f^LTlVATION OP RlCP, IN THB MaNBK» 5 m DISTRICT. 
haimanti^^rall'anT^ are^-ard dhin. nuAn. and 

“ is sown br^dcast early in May on table-lands and on the'tnnc 

ndges, and is reaped at the beginnings of August* ^ tops of 

AX on famine relief operations in Binkura District durincr ,0,. 

mI* observ^ that in the Iptscal Division of Maheswari, bordermJ^^* 

Minbhum, the growth oi dman or winter rice was confined to the trou^h-likA nFr. 
sions which he between the undulating ridges of the surface, and th/t th^ 
even in these favoured spots was extremely precarious. ‘ The only Lcuritv 
alm^t annual failures of the rice erop in. Maheswari lies.’ writ« Mr. lvLcf"a 5 
in the substitution for diMn nee of some crop requiring less moisture, and capable of 
succ^ful cultivation on tomparaUvelv sandy soil. Such a crop is to be found in the 
south and south-west of BinkurA, in Minbhum. and in the north ucstern pans of 
Mtdnapur. It is called tetkd and cAd/i rice, terms signifying grains which resemhi 
one another m all their condifions sc closely, that the/miy be considered as 
tically identical. The cultivation of this nee is gradually moving northivards as ^ 
early outturn, powers of endurance, and rapid growth on the poorest soil are becom® 
ing more and more knowh. I wUl enumerated few of the characteristic of 
gram : Sowing begins about the ist May, and reaping about the ist August Thf 

return therefore is rapid, and the harvest eariy. It may be grown broadcasf or^’if 
be transplanted. In the former case, the ordinary moisture of high grounds in 
rams is sufficient; and if the ground is low. the water must bo drained^off asMJ/^ 
of moisture destroys the plant. In the latter case, the clay should be'kenfiff - 
pas^ consistency, but nothing more. '1 he rice grows well on high and san^u 
in fact, I have.seen clearings in the s 4 /-jungle sown with it as a first eVon 
however, amply repay cultivation on richer grounds, provided no water » 

sUnd m th. yd.. . the cost of culUvation^s only Rs to R2-8 per 
turn on poor lands is 5 maunds. ^ a^d the out- 

J.* a''*” UM ^**®**> ? can be secured by careful preoaraUnn n. 

ground, while on richer soil, as much as I2 and 15 maunds havCKin SILi ^ 

The 8^>n of ietkd chdli rice is somewhat smaller than that of dman 

have known the paddy to sd for Ihirtv-aia sgrt fAr rh* r..rJL -.iTJ!: J * lower. I 

•» proportion generally maintained.”^" paddy was 

on »' ‘X' termced slope., .„d' 

O- 349 


ORYZA 

sativa. 

CULTIVA¬ 
TION : 

Chutla 

Nagpup. 

Lohapdaga. 


Manbhum. 

349 



568 


Dntionary oj the Economic 


ORYZA 

sativa. 

CULTIVA¬ 
TION ; 

Chutia 

Nagpur. 


Slngbhum. 

350 


Orissa. 

351 i 

4 


I 

I 

Purl. ! 

352 I 


Rice Cultivation 


It is sown in a nursery after the first showers of rain at the end of May and begin - 

mng of June, and is subsequently planted out in the fields. Harvest takes place in 
December and January. 

The dman rice is the most important crop of the district. Ans rice, as J have 
stated above, is not very extensively grown, and the produce of the dhdn'iZ 
inferior to that of either of the low-land crops.” (Vol. XVI 1 . 1 310.) 

Cultivation of Rice in the Singbhum District. 

** The character of the rice cultivation of Singbhiim is determined, as in Hazaribagh 
and Lohardaga, by the physical conformation ot the surface of the soil. Nothing re¬ 
sembling the great level rice plains of Bengal Proper is to be met with throughout the 
district. Everywhere the face of the country is undulating and broken up by alter¬ 
nate ridges ami depressions, which for the most part radiate from small central pla¬ 
teaux and form tlie channels of small streams. The ordinary kinds of rice can only be 
grown in the bottom of these depressions and on the lower levels of the slopes; but a 
variety called gord dhdtt, which is peculiar to the Chutia Nagpur Division, is culti¬ 
vated on the tops of the ridges themselves. The system of constructing embankments 
across the upper ends of the hollows, and thus storing water at a high level, which 
j reaches the crop partly by artificial drainage and partly by natural percolation, has 
not been so fully developed in Singbhum as in Hazaribagh and Lohardaga. It is, 
however, largely resorted to, and the kinds of land are classified by their position with 
reference to these embankments. Thus, there are three classes of land : — 

‘‘ (I Beru, land of the best quality, which commands a supply of water throughout 
the year; 

{2) Bad, land of an inferior quality, but so situated as to be within the reach of 
artificial irrigation. 

“ (3) Cord, land lying bn the crest of a ridge above the level of the reservoir, and 
therefore entirely dependent on the natural rainfall. Homestead land and pasturage 
gioiinds are not assessed, and have no distinctive names. Three crops of rice are 
raised m Singbhum District, g&rd, bad, and berd, taking their names from the quality 
of land on which each is grown. Gord, early or high land rice, is sown broadcast on 
Jiigh land, just after the opening showers of rain in May, and is reaped in September. 
Bad, or autumnal rice, is sown on.second class lands in |une, and reaped in the end 
of October and Noveunber. This crop is both sown broadcast and transplanted. 
Bern, winter rice, is grown on low-lying land of the best quality, situated below a 
reservoir, and commanding water throughout the year. It is sown in July in a nur¬ 
sery, and subsequently tiansplanted. The crop is reaped in December. Except in 
villages occupied by the Hindu caste of Kurmfs, the general style of cultivation in 
.Singohiim is primitive, and the land undergoes scarcely any systematic preparation for 
the crop. 

** Within the last few years, however, the Kols have made a considerable advance m 
the methods of cultivation, and now get three crops in the year where formerly they 
had only one.” 

lll. — Orissa. 

It is perhaps unnecessary to deal with the rice cultivation of this 
province in great detail. Large tracts of Orissa much resemble the 
rice lands which have been dealt with above under Burdwan, while other 
portions resemble the swamp rice lands of the Sundarbans. The reader 
is referred to Sir W. W. Hunter^s Orissa, a work which will be found to 
deal very fully with many features of the rice traffic. The systems of 
tenure which prevail will be found to be fully discussed, as also the soils 
suitable for rice, and the yield and price of the grain. The following pas¬ 
sages may, however, be specially selected as exhibiting some of the chief 
features of Orissa rice culture. 

Cultivation of Rice in the PuRf District. 

** No well-tested statistics have been obtained, but thefollowing remarks are taken 
from a number of returns which have from time to time been officially submitted to, 
and accepted by, Government. Pun' is strictly a rice-growing district. Of rice crops, 
the following are the most important:—(i) The Biaii, which is sown on high but moist 
land, injune or July, and reaped in October or November. Its'principal 
are Sittuki, the Kulii, and the Aswma. (2) The S 4 rad, which is sown on 
high land in July, and is reaped in December. A hundred varieties arc include 
under the genenc name of Sarad. Of these, the ten following are the most imporlan » 
KhairS, KaUsur, Binkoi, Matari, Rangiasina, Niipatibhog, Gopalbhbg, Busubati, 
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Randiri, Narsinhbhog. (3) The Dalua rice, sown on low wet lands in November or 
Ueccmber and reaped in April. Us »nost important varieties are the Pii and Kasunda. 

‘*The Sarad, or winter rice crop, is jfenerally transplanted by the more diligent 
husbandmen ; and by this process a much la.rger return is obtained. If not trans¬ 
planted the following are the operations required for the winter crop :—(i' Ploughing, 
March or April ; (2) sowing, May or June ; (3) weeding, after first rainfall j (4) harrow¬ 
ing and ploughing, July or August; {5) second weeding, August; (6) laying (arrang¬ 
ing the crop for convenience of cutting) December; (7) reaping, December or Janu- 

i (8) threshing, January or February; (9) scaldingfa little water is-poured upon 
the paddy, which is then placed over a fire until the water is evaporated for the 
purpose of loosening the husks); (10) cleaning (husking)” {Orissn by W. W. 
Hunter^ Vol. II. app., p. 14). 

Cultivation of Rice in the Balasorp, District. 

“ Rice is the staple crop of Balasoreas of all other districts in Orissa, It isdivided 
into five great genera, and forty-nine principal varieties. (!)The Ddlna nen, sown 
on low lands in December or January, and reaped in March or April, grown chiefly in 
the Fiscal Divisions of Bdyang and Kayama. It is a coarse, red, unwholesome grain. 
Its principal varieties are the Dulua, Lnkshmhidrayanpriyd, Bunianbdha.lAntarakhd, 
&v\d Sarishphul. (2) 5 Vi 7 //»yrt rice, sown on high lands Jn May or June, and reaped 
in July or August; common throughout the district. Its principal varieties are, 
Oudhsard^ a fine white, and Kaldsuriy a coarse red, grain. (3) Niydli rice, sown on 
high lands in Mayor June, and reaped in August and September; common through¬ 
out the district ” {Orissa by W. W. Hunter^ Vol II. app. page 44), 

Cultivation of Rice in the Cuttack District. 

y The staple crop, in common with the other Districts of Orissa, is rice, 
lowing is a list of the principal rice crops, with their varieties;— (j)Sid/i, 
high land, the banks ol rivers and on tlie outskirts of villages. It is sown 
in May and reaped in September, the soil in which it grows being called Dofasli, or 
' two cropMand. 1 here are two distinct species of Bidli rice, the Sdthiyd a.nd the 
^ara, each subdivided into many varieties. The derives its names from the 

time it takes to come to maturity which is believed to be exactly sixty days. A tradi¬ 
tion relates that the Bidli rice was not made by Brahma, the author of the Universe, 
but invented by the sage Viswamitra. It is accordingly considered less pure and 
prohibited in religious ceremonies. I he higher classes seldom use it, as it is a 
coarse grain difficult to digest, and apt to bring on diarrhoea in stomachs unaccus¬ 
tomed to it. The chief subdivision of the Sdthiyd species is the hdrvasdthiyd, and the 
principal varieties of the Bara species are the Bakri^ Inkri^ Madiya^ Chaidi, and 
yiraisuli. (2) Sdrad rice is of a better quality and includes two great species, iheLaghtt 
and The former is sown in May on comparatively high land, and is reaped 

in November. Its thirteen most important varieties are, the il/tj/ra Ban- 

giasina, Niydli, Hdrnd, Lanka^ Bodla-champdt Sara, Nardd, Mdnt, Bangri-pan- 
cht, Paldsbhuly and Bhiitmundi. The species of 5 a>a<f grows on lowlands beinc 

sown in May and reaped in November or December. Some varieties are* sown 
broadcast on low marshy ground; others are carefully reared in nursery fields and 
transplanted stalk by stalk to higher and dryer soils. Ground covered with a foot of 
water gives a good crop, but the coarser sorts will grow in six feet, althouoh all must 
be sown to begin with m solid land. For some, a soil having an admixture of sand 
(Dorasa), while for others a soil not sandy {Mdtdl), is best adapted. Some require to I 
be sown early in the seasori, and others late. Certain varieties will not grow unless 
the land is thoroughly weeded, while others flourish in spite of every thmg. In order 
to provide apinst the uncertainties of the season, the husbandmen sow both the 
species which require flooding or which will not suffer from it, and those that will 
flourish with but a moderate rainfall.” (Orissa by IV. IV. Hunter, II., !3o-!3i%p') 

IV. — Behar. 

Mr. George A. Grierson, in Bihar Peas.int Life, gives an interesting 
account of nee culture, but chiefly in the sense of supplying an accurate 
vocabulary of the terms and sayings connected with that crop. The 
following fist of terms may be found useful ; — ic 

Dlidn = rice vyhether the crop or threshed. 

Chdur =: husked rice, but there are two kinds of husked rice, usina 

k!”'* nee eaten by the poorer classes which is parboiled before 

being husked, and arwa, eaten by the rich which is not parboiled before 
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Bhdt =: plain boiled rice. 

Khichri = rice boiled with jiulses. 

Golhath z= rice boiled to a mash, 

night's'*itp^per ^ prepared by adding water to the rice left from last 

Dhanhar = land that has borne a rice crop. 

Khilmar = land recently reclaimed for rice culture. 

Birdr or benga = a nursery for rice seedlings. 

Bihan or mori = seedling rice. 

Anti or dntiya = bundles of rice ready for transplantinff. 

Kharu = twice transplanted Boro rice. 

According to Mr. Grierson there are two chief crops of rice tb Behar 
with a subordinate third crop. These are: — 

—Broadcast Sown Rice, 

This is known by various names, such as bdwag or bdog i in Gaya 
bogera, and in Patna, bogha. Of the broadcast rice, the following special 
kinds are enumerated (i) sdthi, this is a red rice which ripens in sixty 
days. U is sown in the month of May-June and reaped in July-August; 
(2) sokna sown with the first fail of rain in May*Jiine and cut in Septem* 
her : this crop is called bhadaiya ; (3) a very extensive series which are 
^wn in February*March and reaped in November-December. Mr* 
Grierson then deals with the special forms of broadcast sown rice which 
are peculiar to certain districts of Behar. As he enumerates some 50 
kinds, ^ace cannot be here afforded to deal with them in this work, Jn 
Champarun and Tirhut there is a white-bearded rice known as kherho. 

In Shahabad a small black and white grain which, like the sdthi, ripens in 
sixty days. ** In Patna on the first fall of rain, which generally takes, 
place in the astcrism of Rohm, in the month of May-June, the sowing is 
commenced. Paddy which is sown broadcast is divided into two classes 
—a red, which is considered superior, and is caWed lalgondiya, 2nd a. 
black, which is considered inferior, and is called kdra bogha. The former 
kind includes karhanni as the principal. The ear is black.** 

2. — Transplanted Rice. 

This is generally sown with the first rains in May-June, It is trans¬ 
planted in July-August (= month of Sdwan). In Patna the custom is to 
commence transplanting on the sth of Sdwan, after holding a festival, 
called nakpancho, or the * 5th of the asterism {nahhat). The regular harvest 
is held in November-December. Before this, however, some is cut for the 
ceremony of at which the Brahman.s are feasted on the new 

grain.** 

Mr. Grierson then mentions some seventy forms of transplanted rice 
as known in the districts of Behar and concludes his account of them in 
the following words“ Of all the above rices, the most esteemed is sam* 
fira. It is a fine kind, and when cooked its fragrance fills the house. The 
next best is or basmatiya which is not quite so.fine as the first. 

The selha mav be considered as the third best.*’ 

g.—^Boro Rice. 

This, Mr. Grierson says, is a poor kihd of rice which is sown in Sep- 
tember-October or even in Noveiribcr, in the mud of the banks of strums 
and lakes. It Is transplanted several times in December to Februaiy. 

The most instructive account of the Rices of Behar is, perhaps, that con¬ 
tained in Mr. A. P. MacOonnoll’s Food Grain-supply of Behar and ^tngax. 

The main facts brought out by Mr. MacDonnell have also been rqVicwea 
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in the Famine Commission’s Report. Thus, for example, it is stated that 
The six districts of the Behar Division (excluding Fatna) are those to 
which Mr. MacDonnell devoted most of his time and strength, and his con¬ 
clusion is that the cultivated area is there approximately 11,04.0,000 acres 
supporting a population of 11,530,000 people, or about an acre per head ; 
that the average outturn of food produced is about ii maunds, or two- 
fifths of a ton per acre ; the people require for food about a quarter of a 
ton per head per annum, and thus about one-seventh of a ton'remains as 
an annual surplus to cover seed-grain, wastage, cattle-food, and export.” 
The proportion of this food-supply drawn from the rice crop is shown by 
the table given by the Commissioners for the sixteen chief districts investi¬ 
gated by Mr. MacDonnell. It is explained that, unlike Lower Bengal. 
Sehar possesses only one main rice crop—the winter rice—and that like the 
North-West Provinces it has a ra&i crop (wheat, barley, pulses) and also a 
bhadoi or intermediate harvest chiefly of Indian-corn and millets. In 
Behar the cultivated area relative to the uncultivated is very much higher 
than in the rest of Bengal. For example, in the Saran District, out of a 
total of 1,698,000 acres, 1,566,000 are under the plough. Throughout this 
rich and fertile country the system of agriculture pursued is very nearly 
identical in most of the districts and differs chiefly from that pursued in 
the North-West Provinces in the greater importance of late or winter rice. 
“The high lands are sown with millets and pulses in the rains, or with 
early rice, and the same land is generally sown again with rabi in the 
autumn, the dense population in these tracts creating a large supply of 
manure. The winter rice is grown year after year in the same fields. 
Unlike Behar, in the eastern and southern divisions of Bengal, and in 
Orissa, where the rainfall is much heavier and inundations are frequent, 
the millets and spring crops become rarer and almost disappear, and as a 
rule only two kinds of rice are sown, the early and the late {dus and 
Oman in Bengal or beali and sarad in Orissa), the latter being by far the 
more important of the two’* [Fam. Com. Ktp., I., 78). The and 

Bnadoi crops of Behar correspond to the late and early rice crops of the 
refet of Bengal. 

The following bnef passages taken from the Gazetteers convev the 
chief facts regarding Behar rice culiivation ;— 

Cultivation of Rice in the Patna District. 

n. 7 forms the staple crop of the district, consists of two great divisions •* 

^ a^Aanf or winter rice, each of which is again sub¬ 

divided mto many varieties. A small part of the district is cultivated with boro or 
spring nee, which may be regarded as a third division. 

.. ** t chief part of the rice grown in Patna It is 

sown broadest sifter the commencement of the rains in June and Inly, on lands that 
have previou^y been ploughed three or sometimes four times. After a month or ^ 
month and a half, when the young plants arc about a foot high, they are generally 
transplanted. Each plant is pulled out from the land, which is soft withstanding 

by women, in another field, which has been firsS 
ploughed and smoothed. The young plants are placed in rows from two to thre*» 

"Ot been transplanted"^gives a comparariveirpoor cr^p 
fn ^ rice are therefore treated in tliis manner. Should n^o rain fSl 

in September or October, and if the water generally procured from the artificial wafer 

***' wither, and become only fit for fodder But if 
Seasonable showers fall, the nee comes to maturity in November or December anrt 

in^Or'S.er^.'mriiiff^^h sometimes mixed with linseed, is often solvn 

a liUirwater^rt^e^fieldc® 'xh" flower iga'^A). At that time there is generally 

fkl! a " broadcast, and if it is seen to eerminat/ 
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Cultivation of Rice in the Saran District. 

not t ^rea in Saran than any other crop; but it is 

a staple as m the neighbounne district of Tirhut, from which large 

retM?ni 7 i ^ Sohansi and Rewa yGA.7/5. According to the pargand 

ofanyurnTr- '"'I ?u ac'-es. It consists of two great crops-the Marfnl rice 

autumn nee, and the ag/inm or winter rice, the latter being by far the larger crop. 

«s pnerally sown on high ground. The field is ploughed over 

sown broadcast in June, As 
flnpd uf the ground is weeded. The crop is 

ffJc' • Ihe following arc among the chief varieties-(i; sathi, 60 

ddjs rice, (2) sarha; I3) katkt or viuiiga; (41 kdr/idni, 

1 . j 'V 'f ground. In June, after rain has fallen, a nursery is 

selected, ploughed three or four times, and the seed sown in it. When the young 
plant has come up, another field is prepared for transplantation. The rainy season 
has now thoroughly set m, and the whole soil is reduced to the consistency of batter, 
n this the young nee plants are put, in bunches, at a distance of about nine inches 
from one another. This variety is much more extensively cultivated than the 
autumn iice, but it is liable to be destroyed, if rain fails at the time of transplanting, 
or in beptcinber. It is sometimes drowned by a too sudden rise of water; but the 
kahntjx variety is said to be able to beep pace with the inundation, if it does not rise 
too fast. It IS hai vested cither in neccinber or January/^ 


MADRAS. I 

362 


Area. 

363 


Conf. with 
p. 52J. 


i 


Trade. 

364 


II.—CULTIVATION IN MADRAS. 

ReleTences. — Ke/io-ns of Aerie. Slot, of Br.Jnd. (imsf), 4-g ; Madras 
M<in, of Admin. /., 28 $ ; //., 10 $: Famine Commission Report, App. 

III., lyo-iT4; Benson, Sfanual Saidapet Hxpr. Farm, 4^; Nicholson, 
Coimbatore Manual, 2i4‘2i6; Boswell, Nellore Manual, 388 -$g\ ; 
Agri.-flort. Soc., Jnd., Transactions, VII., 86; Jour, (old series) XIV., 
Pro. {1S66), $8. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India (published by the Gov¬ 
ernment of India) show that the Madras Presidency had in 18S8-89 
6,285,806 acres under this crop. It seems probable that 12 maunds per 
acre might be accepted as a safe average yield, hence the total acreage 
may be supposed to have produced 7,54,29,672 maunds (say, 2,693,916 
tons). This statement is, however, the merest guess, since the yield is 
variously stated at from 6 to 40 maunds, and 15 is probably the average 
of all fairly good crops (excluding the extremes from consideration). 

Rice is raised in the largest quantities in the alluvial and highly-irri¬ 
gated districts of Tanjore, Godavery, and Kistna on the east coast, and in 
iSlalabar and Kanara on the west coast, where the rainfall is abundant. 
Of all cereals it is the one most grown in this presidency, and it is remark¬ 
able that the people of Madras regard Bengal and IBurma rice as not 
suited to them ; these rices have in fact the reputation of producing indi¬ 
gestion and diarrhoea. 

The Madras trade in rice may be briefly reviewed for the year 1888-89. 
The returns of internal trade show that the presidency had a net export 
of 26,50,665 maunds (taking paddy and rice conjointly), but that 
amount went chiefly to the port towns to feed the city populations and to 
meet the demands of foreign trade. The coastwise transactions (exclud¬ 
ing those from port to port within the presidency) resulted in a net import of 
11,68,852 maunds coming chiefly from Bengal (the gross imports from 
which were 12,03,197 maunds). The figures of foreign trade show a net 
export of 25,77,136 maunds or 91,326 tons, the gross exports having been 

91,346 tons, valued at R62, 43,149. . 

The total export trade in the year 1888-89 showed an increase 01 
12.562 tons in quantity and over gf lakhs in value, chiefly owing to t e 

brisk demand from London and Bombay and to the good harvest mine 

Godaverv and Tanjore Districts. Of the total quantity exported,^ 7® P 
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cent, went to Ceylon; ii per cent, to Bombay; 8 per cent, to Goa; and 
4 per cent, to the United Kingdom. 

METHODS OF CULTIVATION. SOWING. REAPING, &c. 

Space cannot be afforded to do more than denote some of the chief 
peculianti^es of nee cultivation in South India, and even these will be best 
discovered by the perusal of a few of the better chapters on this subject 
taken from District Manuals. In the Madras Manual of Administration, 
useful information is given as to the soils suitable for rice cultivation 

agricultural principles pursued. The following passage 
from that work may. therefore, be here quoted as an introduaion to a 

tank^Us^sTa'ted-the District Manuals. Of land irrigated from 

description of land is paddy. Where an 
butmost of tL'^uifdn® avaifable throughnut the year two crops are grown anmially, 
^ ^ . produces only one crop. The irrigation water is usually supplied 

field seedling paddy plants from nursery beds into the 

^nderc^oT Som^ vTri^^^ no Ltention while 

In the Famine Commission Report it is stated that ir* 

lilii “ 

Bombay. "" ^ manure so commonly adopted in 

• the CQf" &ri<j SUfftbtz varieties of rirp i ^ 

bodies of generally stagnant water_a fertile sourrp the piescnce of large 

monopolisms water which mi'^-ht be far malarious levei ; and, finally, it 

orwh^at, either of xvhich Troops n. igit be ™ irrigating m 4 e 

for paddy, whilst the food they ^l^lfld oroduce now used 

and of far letter quality What the m u greater in quantity 

this crop, which migh?, as the p^o a ^ outbreak of a disease oJ, 

foc^ resource of the people, it is*diffiLlt t^ contemi? destroy the greatest 

irrigation works goes on. and consequently that of^alfd^' ami y. t t^ne extension of 

sent the bane of South Indian fanning »» ^ * paddy culture. Paday is at pre 

betilal'order'?!!"^ --Y be given in alpha- 

Cult.vation op R,ce ,n the South Kahara District. 

areca i^h^rnUr^^rgra":: 
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and cotton are g^rown, but not to any extent. The land is thus classified according to 
its capacity for irrigation— byle^ or rich wet land j majal^ or middling wet land ; and 
bettooy or land watered only by the rainfall. On byle land of the best quality, three 
nee crops can be raised in the year; on the best majal land, two crops; bflioo land 
produces only « single crop. The eeneloo or carty is the earliest rice crop of the 
season, on whatever description of land it may be grown. The seed is usually first 
sown in nurseries, which are highly manured, and the plants are afterwards trans¬ 
planted. Jn about two months after transplantation, tne crop comes into ear, and 
about twenty-one days more is ready for reaping. Experiments have been made to 
introduce Carolina rice, but have not been generally attended with success.** 

Cultivation op Rice in the Chingleput District. 

Rice cultivation manifests one or two features of a peculiar kind in 
this district which will be discovered from the following extract from 
Mr. C. S. Crole’s Manual :— 


The cultivation of paddy on Nunjah lands is made in the following process:— 
There are two modes in which paddy is cultivated—and Puluthikdl, In 
the Hi at, the land is irrigated by water from tanks channels, ploughed four or five 
times both lengthways and breadthways, and thus reduced to a puddle. The soil 
is tlien mixed with leaves and plants, dung ashes, &c. This process is called 
manuring. The land thus prepated is again ploughed four or five times. The 
clods of earth are thereby broken up and the land turned into regular mire, also 
the leaves and the manure become rotten. A harrow is then drawn over the 
surface in order to smoolhen it. Then seed corn is put into a pot and steeped 
with water, kept so for three days, it is taken out and sown broadcast in the fields 
thus prepared, w hile there is a little water in it. The next day the field is drained 
and is left for four 01 five days to get dry. VVithin that time the seeds sprout up 
to tlo' height of 1 inch. It is then watered little by little. The sprouts grow up 
gradually. If the field is regulaily weeded, the growth will be commensurate to 
the fertility of the soil. Dirce nterkdls oi seed of 8 measures each are sown on 
art a<'io of lanri and will generally produce a 100 nterkdls of paddy in return if 
the giowth flourishes. , 

I here is another mode of cultivation in''which the seed is sown in a small plot 
of ground rendered miry, and is left to grow for 40 or 50 days, and when it has shot 
up to about a foot high the young rice is transplanted into the field where it is to 
grow and which is ploughed and prepared for that purpose. The field is kept 
inundated tor a considerable length of time and the weeds arc regularly plucked 
out. 1 his third kind of cultivation requires ioMr nterkdls oi seed per acre. 
many seeds are sown in any portion of a field, the surplus plants arc transplanted to 
other parts. This is common both to Puluthikdl and Sittukdl cultivation. Even this 
yields a good harvest. The grounds for this manner of cultivation by transplanta¬ 
tion are that there is a particular season for the cultivation of every product; that 
it is impossible to plough all the fields and sow the seeds therein in one 
season, and that sowing in nurseries taking place at the same time ^ the field tha 
is regularly ploughed is sown, the tians^anted cultivation gets rip®, h*''''®* 
about the same time that the other fields do. This kind of cultivation by trans¬ 
plantation is very common in this district. , , . . 

Pulithikdl or dry seed cultivation is commenced when the Nunjah 1 ^* 1 “ '® 
with rainfall. It is then plough<*d lengthways and breadthways four 
Then it is manured with dung ashes and other rubbish and again ploughed 
five times when the seed is sown. The growth is produced by the moisture ql 
ground. It is again left for a month and a half or two to grow in the . 

caused by the rainfall and not by irrigation. After this period the fields arc p 
constantly irrigated, weeds plucked out, and equal distribution of plants **^®”°* J 
There wifi be a good yield only if there be sufficient rain between the sowing s 
and the time of irrigation, otherwise the pri^uce will be but meagre. The prm 
points of difference between dry-seed cullivation (Puluthikdl) and sprouted-seefl 
vation (Sdttukdl) are that the former do^s not require irrigation for two 
sowing, and that the same affords greater facilities for cattle than tha iJ.” 
of ploughing. In some cases before commencing both the above sorts of culti » 
sheep and cattle arc folded in the fields to be cultivated. The fields 
ploughed. Indifferent cultivators and those who hold lands beyond tMir . 

do not add to the fertility of the fields by uiiflg manure and leaves, either 
subsequent to tilling. This kind of cultivation does not yield a goj^ ^/SS’kJodIv 
soil is a very fertile one there may be a pret^ good crop. If »the ® anurmg 

seasonable. It does not matter much ; even if tneic be a little deficiency 
there will still be a good crop. The chief descriptions of paddy cultivated in Nunj 
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Unds in the districts are Kar and iMana Kattei. Of these, Samb% is of the 

^st. Its nee ^ing white in colour ; Kdr ranks next. The third and Ust is Manakat. 

^ «»ch of these sorts there arc 

different kinds with separate names.’* 

Of the Samba kinds Kodam Somha is cultivated in the beginning of the cultivation 
year, t *#.. aboiUMay or June. This is besides generallycultivated in villages irrigated 
by river channels and in those watered by tanks containing the remains of the orevi- 
ous year s supply of water. The cultivation yields a good crop too. In many places 

about the month of December or January on lands on which a 
Samba has been already raised during the year. All the other 
kinds of Samba are general y cultivated from the month of July onwards. Sirumany 

and CAjwfia are raised abundantly in this district, and 

SaJ^h^T Hcertain parts of this district to a certain degree, ^ddam 
^amba and yddam Samba are raised in dry seed cultivation in great quantities The 
vast extent to which they are raised is attributable to their not being so readily liable 

Whereas, if the rainfall is short or the lands get dry 
wWe 'th^rJ" k f*? seriously affected with regard to the other kinds. In places 
5 a^ of water, three months’ and two months* 

are ^ood crop. In many places two crops of 

^an?ir?e« TK a year. Muia Kar and Pernm Kar are raised in this district in large 
and f- generally commences about the month of iwfy 

field, nn h K I" December. The second crop is raised on the very same 

^Ids on v^hich the first crop has been already raised. The various kinds of 

Samha^p^"" P u® ^ «tent from the month of July, the season for 

rtf' ^ Palaws cultivated in the foreshores of Unksand pools just previous to 

'vater after rainfall sUnds to a height of a half or three- 
Intturn *han th« level of th<^ water and yields a good 

villl^es 

where there is a sufficient supply of water, the above kind of paddy is cultivated^bv 
sowing seeds or by transpIanUtion about the month of January or February in lande 

5K s-x»s2sxi= 

Cultivation of Rick in .the Cochin District. 

cultivation, and some fifty separate races 
are locally distinguished. The best land supports three crops annuall^ 

^toJs importance, cocoa-nut engages the attention of the culU- 

Coimbatore District. 

Kice IS said to be of almost endless variety, but mav rr^..nri,i., a: -j j • . .t 

months (Adr) and five months (samba) paddy, the former is*U-oi^''wk '®*® 
and second crop, the latter, save very o6casi<j4llv oXf, i T a ^ 

jmd in the cold tUather. 1 he best knownT:^f^«’o? h^ 

h^ov,. Dry land paddy is also added, but is rare. two sorts are tabulated 


Three months— Kar .' 

Four to six months—.J’amAa. 

Dry land. 

Kuruvei. 

Annathdnam. 

Aruvathdm’kodei. 

C^ral. _ ♦ . / 

Samba. 

Kalingardyan samba. 
Kdrtigai samba four months. 
Molagi or Semmolagi. 

s 

Suri$na-velli. 
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Common features are as follows : — 


First crop {kdr'). The ground is prepared in June and July in the usual way by 
swamping, cross-ploughing several times, green-manuring and smoothing with the 
beam. Seed is generally sown broadcast at the rate of from 24 to 30 Madras measures, 
or from i to li bushels per acre;in the fourth week the land is weeded and the plants 
thinned out if necessary, and bare places planted up. 1 here is no subsequent weed¬ 
ing ; water is let on as often as possible, and harvest takes place in September, 
October. There arc occasional exceptions to the rule, e.jg., in some lands of 
(Kariir taluk; samba is grown as a first crop from July to January, being transplanted 
in the usual way; kurtt'oei as a second crop, transplanted from January to May. 
Kiiruvei 'ys, in other lands in this village, either sown broadcast or transplanted. 

The quantity of seed sown varies greatly according to the ryots, and this point is 
not clearly made out. In Erode, Karur and Udamalpet it is represented that sowing • 
in nurseries takes more seed than sowing broadcast, whereas the reverse is said to 
be the case in other taluks. 1 he estimates of seed everywhere seem excessive, e.g.. 
30 to 36 measures (84 to loolb) pci acre transplanted, and from 24 to 60 measures 
(68 to i 681 b) for broadcast sowing. Full enquiry, however, shows that seed is used 
extravagantly ; the nurseries are so\Vn so thickly that much must be wasted, and the 
seedlings are transplanted in bunches of from four to ten according to size and the 
quality of the ground. If the soil is rich and the plants good, four or five seedlings 
will form a bunch and be planted at from 6 to K inencs apart. It might be ascertained 
by experiment whether the use of so much se?*! is needful or useful. 

Second-crop paddy (by which is understood a crop following a first crop either of 
ragi or other dry grain or of paddy). This may be either kuruvei or samba. With 
good irrigation, as in Erode, the Cauvery channels of Karur, and under the Amara- 
vati in the better channels and in good seasons, samba is the rule as a second crop. 
This is usually transplanted from nurseries prepared in October. After the first crop 
is reaped in October, the land is again prepared by ploughing, green-manuring, 
treading and levelling, and the seedlings rapidly transplanted in Novembcr-December. 

I here is little difference between the second crop and the single crop paddy 
cither in yield, kind or season ; it may be briefly stated that, as a rule, except in Satya- 
mangalam, the first crop is a shott one to take advantage of the water and season 
before the chief crop is grown. 1 he quantity of seed required is said somewhat to 
exceed that for the first crop. 

In certain taluks there are differences both in crop and in practice. In Pollachi, 
where the south-west monsoon brings considerable rain, and in a few lands in Uda¬ 
malpet, paddy is grown on dry land, as a first crop. It is sown broadcast in June 
and reaped in SepteinbcM-Ortohcr. In I 'damalpet the practice is similar to that m 
PoHachi, but is rare. In Karur, and occasionally elsewhere, samba and kuruvei 
paddy arc grown in gaidens as a cold weathci’ transplanted crop frorn November to 
March ; it is watered every day ; a quantity equal to about one inch being let on after 
transplantation, for about ninety days out of foui’ months, allowing for rain ® 

sation often days before reaping; according to experience, the surface of the soil 
must always be covered with water. Ih nce about seven feet is the quantity raised 
and used, and about six inches falls as rain. 1 he outturn is heavy, pfobably owing to 
a good physical condition of the soil, via.f from 3,000 to 4,30 )lb. 1 he yield ^ 

quantity of water used are noticeable; the quality is also said to be superior to Uia 
of wet-land paddy. It is also to be n(*tcd that paddy so cultivated sends 
tap-roots which arc wanting in wet-land paddy; this is readily explained by tnu 
difference in the condition of the sub-soil. 

The chief pest is an insect called navri-pnehit whitish, and from half to one inc 1 
long; it bores into an<l feeds on the tender plant, which then produces only emp y 

husks.” {in O. M. by F. A. Nichnlsont pp. 214-216.) 

Cultivation of Rice in the Ganjam District. 

It has been stated :—Agricultural operations commence in June, during 
month the rain of the sunth-wc.st monsoon usually begins to fall. In June the early ry 
grains and paddy seed (Kite) intended for transplanting are sown, 
sown broadcast, but is usually transplanted from specially-prepared seed bed*- 
and September an amplcand continued supply of water is essential to the ownt 

\fiung plants. The reaping of the rice or paddy crop commences soon after tn'’ 
November and sometimes lasts until the 15th January, according as 
been early or late. An early season betoken.s, as n rule, a favourable harvest. 1 
dry grain crops (1.^., these grown upon unirrigated land) and early paddy are reap 
between the ist September and the 15th Oolober. The aftc^ crop of dry • 

ronlinucs, however, to l>c reaped from the mkidic of Ft^biuary to the begmii E 
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April. A second crop of rice in Gan jam is almost unknown ; it occurs, however. In a 
tract of land not far from Ichapore, bordering upon the sea,** {M. M. of Adm.^ II.y 

7 ^») 

Cultivation of Rick’ in the Godavbry District. 

Rice is said to be the chief cereal. There are two important kinds (a) 
Rice transplanted (while paddy), of which five distinct sorts are recognised. 
These are sow n in May and July, and reaped in November and January. 
But two other sorts are recognised, and these are sown in June and reaped 
in October. The while rices are raised on marshy larid. The second 
great section (6) are the black rices: these are sown in June and harvested 
in October. 

Cultivation of Rice in the Kistna District. 

In the Madras Manual of Administration it is stated there are three 
classes of rice crops grown in this district; these are punausa (early crop), 
sow'n in May or June, and reaped in September; pedda (great or middle) 
sow'n from July to September, and cut betw’een November and February ; 
and peira (late crop), sown in November and December, and gathered in 
February and March.^ “ Rice of all kinds is sown in regar or black soil. 
The area under rice in 1883-84 was 357,394 acres or 187 per cent, of the 
cultivated area. The price of the best rice per garce (o,Q74tlj) was. in the 
same year, R370.** {M. M., p. 83.) 


Cultivation op Rice in the Madura District. 

It is stated that the rices grown are of several varieties, which differ from 
one another considerably in respect of productiveness, rapidity of growth, 
weight of grain, colour, taste, and wholesomeness. A statement is given of 
some 30 kinds which shows their seasons of sowing and reaping and the 
number of days which each kind takes to reach its various stages of grow th. 
i/T ^ period which they occupy the soil may be said to be from August to 
March. The finest kinds are those known as Safnba and Afilagi : these 
forms germinate in five days, are transplanted in 25 days, form the ear in 
105 days, and are harvested in 45 days more, thus taking in all six months 
the progression of merit maybe said to extend from the rapid to the 
slow growing forms. But the author of the Manual may be allowed to deal 
wiih the chief features of the Madura rices, as it would serve no useful pur¬ 
pose to give only an abstract of his opinions :— ^ 

rice is not now grown in the Madura District, but 
a ^ last century was extensively cultivated. One of the Jesuit mis¬ 

sionaries of that time speaks of Samha and Ptsdnam as the two principal varieties 

Ramnad zemindari. This is the more curious, as Ptsdnam appears to be 

'Knnevelly. I suppose it has been discovered 
that the soil and climate of Madura arc better suited to Milagi 

essential ^n almostT every description of soil indifferently, the only 

essential being a constant supply of water ; but the richer soils yield of course mtit h 

^ “e seed is sometimes sown broadcast in the rice-lields 
orcuttivafion’is specially prepared. In the former case the expense 

differenVsSsL°/aS^orrf^nir?Ul"'''"^^ transplanting. &c., vary very considerably in 
the. seco"„d^'ruX“"L'b"fui^ wfejllfg"‘fs do\?abott 

r'.7oa°;d‘xrru'rs^;^^ra\“Tri„‘?b^ 
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to stagnate; or they will become weakly and diseased and will not yield a good crop 
unl^s they be refreshed and stimulated by pretty constant showers. 

I I j ^ farmers m Madura like light falls of rain at intervals of about 30 days. 

In lands well supplied with water as soon as the January ciop is got in, prepara- 

tions a^m^de for a second crop of rice (Mdsi K 6 dex) which is raised in the same mode 

as the first and comes to maturity about May. Or, if the season be unpropitious 

during January and February, the second sowing will be in March or April or May. and 

the Seconal eapmg m July or August. The second crop will then be called thc^ 4 ^;- 

r.o(iei. bometimes there will be three crops of rice raised in succession in a period of 

i3ori4mOTths Rapidly-growing and inferior kinds of rice are always grown for 
second and third crops. ^ ^ 

Where the irrigational supplies are sufficient the second crop is either one of rice, 
plantains, sugar-cane or betel vines according as the nature and properties of the soil 
fa^ur one or the other of those p.oducts ; but where the supplies ate scanty and in- 
sufhcient far the highest kind of crops, ragi^ kambu, c/iolam, varagu or rapeseed will 
be cultivated immediately after the kaUm or principal rice crop has been reaped. 

1 he manure used in rice cultivation consists of every kind of lefuse procurable. 
No one can be more careful than the Madura ryot in utilising every thing (excepting 
a ways human excrement) which can assist him in raising his crops. 1 he dung and 
urmeof goats, horses, asses, sheep, and bats, ashes, lime., sweepings of houses, 

husUs of paddy and other grams, the skins of fruits, decayed leaves of various kinds, 
bark, muck from the tanpit, milk.hedge, vtaragw, and other straw are some of the many 
substances coromonly used as manure, and it appears that many of them are applied 

only in particular circumstances and on highly scientific principles. The practice of 

diluting manure with large quantities of water seems to be Known to the ryot and 
various modes of making, altering, and correcting soils are well understood, ihe flu- 
viatile deposits found in the beds of channelsand tanks are largely made use of. The 
pnnciple of raising different crops in rotation is also understood and toa limited extent 
acted upon, but the peculiarity ol the mode of agricultme nec»*ssarily followed in a 
country where deep ploughing generally ruins the soil, precludes the ryot from going 
exactly the same road as the English farmer. 

Rice is cornrnonly boiled or eaten hot or cold in distinct grains with sal^ chatni, 
curry, &c., or it is ground into flour from which are prepared cakes and sweetmeats. 

U IS also used m many ways too numerous to describe.’^ (D. A/., p. 102.) 

nc in the Malabar District. 

Ut this distnet it is stated in the Madras Manual of Administration 
that— 

* Rice is sometimes sown broadcast, but is usually transplanted from nursery beds. 

1 he or kant^ crop is sown in April and May, and cut in August and Septem¬ 
ber. Ihe^cond or makarani (January) crop is sown in September and October, 
and reaped m January and February. These are the principal rice harvests, but 
there are intermediate crops in some places; and a third, known as poonja, is sown in 
rebruary, and reaped m April or May, The greater portion of land, however, bears 
^ly one crop. Within the last twenty years, rice cubivation has considerably extend¬ 
ed, but very little improvement has taken place in the quality of the rice, although 
expenments have been tried in the district with Carolina paddy.’* {M. A/., //., WS>) 

Cultivation op Rice in the Nellore District. 

. Boswell, in his District Manual, says there are some ten different 
kinds of rice grown on wet lands. He then gives the following instructive 
passages regarding the systems of cultivation pursued :— 

A few other descriptions are occasionally met with in various localities, but the 
extent to which they are cujtivated is insignificant, and particulars are not, therefore, 
gone into. Wet cultivation is carried on under two distinct systems, termed Yeligadn 
and Kudappa, The former may be explained as the dry-ploughing, and the latter a.*; 
the wet-ploughing system. Vetigada cultivation is only adopted where the supply of 
will not suffice early in the season for the land to be ploughed wet under 
Kudappuy and where the soil may bo loamy or light sandy and so favour that mode of 
cultivation. Heavy regada soils cannot w'ell be cultivated under the system. The 
quality of the irrigation supply and the nature of the soil determine, therefore, the 
mode of nltivation to be pursued. 

** Whilst a large series of forms of rice are cultivated under Kudappoy only Peda 
sannavari, vada sannavariy and kalinga sambava are regularly put down under tv/f- 
Mmetimes, but v^ry fx\dovi\, pishanam, at\<\ mosanam sltc thus cultivated as 
well. With the first early rains the loamy and light sandy soils to be sown und^r 
veligada Are zi once ploughed and the Ofi'Tation is repeated at intervals, unlil the 
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L^"oad"L’; plSu-.h'ld ifuvice r oC ’".If 

and levelled with tliv /runUiL ^hnufo J- g’orru and covered Uf. 

the^»«/.>taisuscdo^cfmo^^^ The seed s second or third day. 

the ^orru may be kept up for dry cultivit?.?n Vh ^ i ‘5 "hc.e 

usually 2 * fuvts or 64 niartikas oer Lrrl r 1 vchtrada .s 

is dependent on rain. After onp^m(w>th r.eaily two months paddy thus planted 

the soil, and about the end o??hc s?ro^^^^^ or tooth lovellPr is used to loosen 

arc very thick, water islet on and Vh#* i^h ^unetirnes earlier if the weeds 

rain sets in. Whilst the croo is hrin r "’Oeded, or it is done if heavy 

planted in placesUh^re hi' 

is rej-ularly irrigated as fa^^Tav beora^ wcedin- the crop 

takes place durTng- the third montK ^ second weeding-, if necessary, 

•velieada than kudaf^pa. 'I he ppi iod diirin<r"*oh^ f very mu. h heavier business under 

f(ada is limited to August an.I September whd^ ' under vcli- 

time that water may be availabl^^ fnr r, ’ f !u ^ undei kudappa it can be sown at any 
season of the ye^r As a rule ^ at anv 

mence late in June or durin^'lulv andVln/i^^^'^rMi' r^^onsidered to corn- 
resorted to. sa4 in secoXr^of5land or in K till February; U after that it is rarely 
before. I he early kudappa culti’vation that could not have been sown 

rrAr \11 • ■ _ a \ • *7 • »vion Cowards tn^ nnd 


wnicn mature m a i^cc tx^ri^A tnu icjuimon 

been rendered, in the statement shovvinJ^^fK? ^ details have already 

ations of the several wet grains are carrirH P-pV®^® which the cultivation op. ,- 

tion of paddy under is the /P^'^®"fc^'tivating: each d. sci ip- 

down. * he land is first pl^urrhedwith^hA wr^i®^^^^*'^ the season at which put 
times, either each time sepailtVly or tJico •t.,f''Vni five to eight dilTcrcnt 

few days between each operation ac?n,d?nfr ♦ i interval of a 

IS ploujfhed will depend on the soil in some usape. Ihe number of times it 

more speedily than the heavv Th • inr ^<^asure, as the loamy soils woik ni> fai 

allow tlinc fo7 the g.. ass aml^^ieds to rot ani P'‘^^S>'inps is lequisi'te ?.> 

yuoughed into and worked im wbh rK ^ ^ killed, in some measure, by being 

ploughed. Upon the completmn of thc\tmi'' rfield comprises when fully 
and the water is partly let off and t u ^ ‘ n ‘hu hanks are made up, 

held and make it as smooth arprlclicaM^ ‘h- 

which will invariably have been i ‘ field is next flooded, .and the see d 

sown broadcast ovei^thc field. 1 he Quknti^v^of'^i"'H packed in Irav. s. ij 

IS generally about 2if or 80 ^ ^ expended vanes somewhat, but 

held the fi.st night, lut is Tomple^erdraw^ off inT*^’ '^ 

IS regulated with reference to the po^siufn of th 1 ^ominf? Siibsccjuent inigation 
he nature of the soil, whether ^^orous or^ ^ l-h'fi or low-lvjng; and 

formcrcases the field will be flooded on tl « flV . V^ moisture. In either'ld the 

off: in the latter cases from the sixth to th#* n! ^^h or filth day, and .again b-i 

wards, depending very much on the same ronS^^^^^* varying inteivals aftei- 

twenty-hlth day, where the cron is L^i?^ conditions up to about the lilteenth o. 
latter most frequently, the croiric vl.^^ V ^ irrigated. After thirty or foity davs tin- 
plants taken from where the paddy he P^^'ts are transplanted with 

It IS xveeded a second time *i? rcaSe 

l.vellc-r or weighted.^o l^ drawn oTr rK''f!!::!..;'.'* <'r «■>H' 

^e I he 


ellor or bushes h^vily weighteduslai o ,h: 

weeds. This is done >Zr.lfe plan Is^ °n'' "'1 y'?>-"Kcrnp f, sub.n, .l 

iour of weeding. After this‘^treatmen -'T-^-lucin 


■abour of weeding" a};;:;" o * virlw o, re^ H: 

grasses are in some measure killed' Wtm. paddy rises again, biK the weeds ami 

by the hand at the close of the second mn tr vw"?>'^ ‘‘-‘"™ remain are remove 
regularly according to the «>illn?re".., "4u ^ff'Twards let on n"d o 

thft plant be atUcked by any ffiljh fhi ' unfavourable wind prevail ami 

or a time and let the S^il d7y^ n’o^IViT?' water* alt,t'^he. 

thirty days before the paddy^sharvestc^^^^^ is necessary for the last twenty o. 
throughout the dLs‘if^t''5s''tlrat*or so'*-' that the system of cultivation 

seed prevails only in tL « reme^fh'^'^ Paddy broadcast. TranspIantinT^^^^ 

Kistna, and m th e Sriharikota WHagerJormerU » ‘^e district h, rdering on the 

--ages formerly appertaining to the ChiqgVput 


37 A 


E»-|Uivulcnt lo iiuouiTrBTTfTT 

t Equivalent to about ,o Ma^rarmcr'''’’"''”’ 

jw uia.iras measure* or 40 icers per acre. 
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district. Where the irrigfation is as regular as it now is under theanicut-suppHed tanks 
and those led from the river channels, the ryots may eventually realize the very great 
advantage to be derived from transplanting the paddy. The advantage which the 
transplanting system may be considered to have over the broadcast system is that 
the former admits of well-grown and vigorcus young plants raised in highly manured 
b'»ds being transplanted^ which readily take root, and having the start, are able to 

vanquish the weeds which at once spring up buside th»m. Under the latteri or 
broadcast svstem. the weeds sprout with tne young paddy, and, as the latter grows, 
it has to c-mtend for existence against the weeds, and the growth of the paddy is 
consequently more or less checked. The ryots object to the transplanting system on 
the score ot the labour involved; but, although the actual labour requisite at one 
time may be greater, it would not collectively be as great as that which must neces¬ 
sarily be expended in the several operations of weedi' g. The transplanting system 
may be tegarded as particularly advantageous for the poorer descriptions of soil* 
inasmuch as a strong and healthy plant once transplanted in poor land is able to 
thrive better than seed sown in land deficient in strength, which affords the plant but 
slight chance of growing vigorously at first. Another and important advantage is, 
that the tiansplanted crop will mature with irrigation for a less period by some twenty 
or thirty days than the broadcast-sown crop. This latter question affects only the 
kudappa cultivation, not the velieada\ under the latter, the period that water is 
required is less than undnr the transplanting system. \D. M.tPP* 

Cultivation op Rick in the Tanjore District. 

Rice is the staple crop of the district, and is raised almost entirely by artificial 
irrigation. It is grown chiefly in the delta of the Cauvery, and to a much smaller 
extent in the upland portion of the district, under tanks fed by the local rainfall. 
The rice grown in Tanjore consists chiefly of two species, via., kdr and 
each including minor varieties. A few coarser sorts are sown broadcast, but this 
mode of cultivation is very limited, being carried on only in a few places beyon 
the delta, and there on rain-fed land. In all cases of irrigated cultivation, young 
plants are raised in seed-beds and transplanted. Tne kdr is planted in June an 
reaped in October. Thopiihanam in July and August and reaped in January an 
February. ” {M. M. of Adm., p. 127 .) . . • 

The former are the inferior, and the latter the superior, class nces w 

the district. Kdr is referred to two kxndst kadappu and proper, and 
the posdnam is similarly spoken of as of two kinds, and pasanant 

proper. The following account of Tanjore rice cultivation is taken from 

the District Manual :— , . 

“ The dates of actual commencement and termination of agncultural *. 

vary in the different parts of the district. This is due to the first supply of fr^nes 
reaching the eastern portion of the delta later; not that a flood takes any 
days in travelling within the district, but because the early flood is almost wholly 
utilised westward, and the cultivators at the eastern end have to wait 
copious and, therefore, uninterrupted series of freshes reach them, 1 hus, in 
further west of the delta^ the W cultivation (pUnting) begins in is 

harvested in September. The cultivation begins in September and the P , 

harvested in January when (oftenerafew days before; a third crop, a pulse c 

vayal-payaru, * is sown and picked in two months, t.e.j in March. 

no-^pioughing and grows chieSy with the aid of the moisture that remams ,n the fields 
and succeeds even if there be no rain afterwards. In the extreme east the delta, on 

the other hand, where more than one crop is hardly ever • Cgntember 

begins in August and sometimes fas when freshes are later than usu^) 1 P 
and the crop is harvested in March. Where only one crop is grown in the year it 1 

more generally one of seven months’ duration from plantmg to ‘■®apmg* entries 
mean may be taken broadly as four months, fromiuly to October, fortTie kar species, 

and as six months, from September to February, for the pasanam. • ^ 

Wherever two crops are raised, the second is usually one of the 4^^ 

varieties of sembd. faking the delta as a whole, the proportion of kadappu r 
species to the entire paddy crop may be taken to 1^ one-sixth. v,._ of crop 

^ The kdr species drais more water and yields a fuSng 

than the posdnam. It will bear almost any amount of ^ bf 

injured. In times of old when the rainfall m October and November used to 
very heavy with, at the same time, hi gh floods in the rivers, it was usual to re p_ 

* Means field pulse, the prefi* being intended 
grains and pulses which are grown more generally on high level lands. 
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kdr crop in the very midst of rain and with water standing- in the fields 2 feet deep. 

Throughout the delta the invariable mode for irrigated cultivation is transplant¬ 
ing. A'Mf/d/W is the only variety of paddy sown broadcast, bttt it is grown chiefly 
in the upland parts of the district. In some villages in the central part of the delta, 
one of the varieties of ^asdnatn^ called oitadariy is planted along with kadappn 
proper; when the latter, which grows quicker, is reaped, the ends of the ottadan 
plant, then about half-grown, are cut along with it, and the latter then shoots up all the 
more luxuriantly for it and comes to maturity at the usual season of the pasdnam 
harvest. In this case the seeds of the two varieties are mixed together (in the proper- 
tion of f kadappu and k ottudan) before they arc put down in the nursery and the 
youne plants of both, which are hardly distin^ishable^ are planted promiscuously. 

Allusion has been made to the pulse { VayaUpayaru) grown as a third crop on 
paddy lands. More generally, however, a dry crop forms an auxiliary to only a sm^rle 
crop of paddy, being ad^ted as an alternative where, as often happens, the available 
supply of water is not sufficient for two pa^dy crops, or the mirdsiddrs cannot afford 
the requisite labour. The dry crop is either the pulse above rrentioned, gingelly or 
^agt ; the latter two require ploughing, but it is only ragi that is planted. This addi¬ 
tional cron IS raised either before orafti^r the paddy season. In the first case it is sown 
or planted, as the case may be, with the aid of the summer shower or tlie first fresh 
when It happens to come earlier than usual, but cannot be relied on for beginning 
operations for the cultivation of a regular wet crop. J^n the second case, if the dry cron 
gingelly or ragiy the field is ploughed when there is yet moisture in it. The crop 
IS then sown or planted in February and reaped in May, being matured entirely bv 
the summer showers (Z). M.yp. 3S4,et seg.). 

Manure.~fKs a rule, in the case of irrigated nanseior rice cultivation it is only the I 
fields on which two crops are raised that are manured every year, and even these not^ 
invariably, for it is not always that the required manure is available. Single-crop 
lands are generally rnanured once in five years; in some cases not at all, the latter 
bein^ often the case when the holdings are very large, and also when, owing to the 
niirasidar not residing on the spot or other causes, the cultivation is neglected. In the 
more western and better irrigated parts of the delta the alluvia brought down by the 
river freshes and the stubble, which is ploughed into the soil, are generally believed 
to furnish the required manure, and ordinarily manure is considered essential only 1 
where the soil is poor or the rice lands depend for their irrigation on the drainage of 
those situated higher up, which brings them little or no alluvial matter. In the case 
of dry cultivation, as also of irrigated ci<ltivation under tanks and wells in the upland 
parts of the district, manure is more generally employed, great pains being taken to 

® manuring generally adopted is by enfolding sheep and goats or 
cattle; the former being more commonly employed. Cattle manure preserved in 
h^ises and in cyt and cattle stands, vegetable mould, ashes and other refuse of cook- 
r^ms, night soil and silt scraped from the beds of dried-up tanks are also us*d hut 

qu.ntitiis lor 

irrigated cultivation there is no rotation of crops, except 
that the land usua ly devoted to paddy is sometimes planted with betd vinesT 
sugar-cane. -Such instances, however, are rare. ” {D. M., p. 351.) vines or 

III.—CULTIVATION IN MYSORE. 

^ Gaeetteers; Agricultural Statistics Pub- 

Ixsned by the (government of Indxa^ ^ 

METHODS OF CULTIVATION, SOWING, REAPING, Ac. 

Next to rog-t, rice is the most important crop in Mysore, though the 
area under cultivation is gradually declining. In 1S70-71 it covered 2- 
per cent, of the cropped area, while the statistics of i874.-75\show it to 
have fallen to 10 per cent. Rice is grownAo a more or less extent in all 
the*aistncts of the Mysore Stale. It is most extensively cultivated in She 
raop (i6i,oco acres), Hassan (64.783 acres), Mysore (59,891 acres), and 
Kolar ($4,412 acres). 

Three methods of cultivation are practised in Mysore, namely fist) 

the 6ara batta or punajiy in which the seed is sown dry on the fields • f2ndJ 

mofe, hattdy in which germinated seed is sown in fields reduced to a onri. 

die; and (3rd), the ndii, in which the seed is transplanted from a nur*^rv 
after it has attained a foot in height. nurserj 
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The extracts from the Gazetteer of Mysore and Coorg, by Mr. L, 

Rice, given below, fully describe the above-mentioned methods of rice cuiti- 
vation ;— 

Ory Serd Cultivation. —In the kain crop the following is the 
management of the dry seed cultivation. During the months of PhdU 
gtKna^ Chaitniy and Vaisakha, that is» from February till May, plough 
twice a mnonth, having, three days previous to the first ploughing in 
Phdlgutia^ softened the soil by giving the field water. After the fourth 
ploughing the fields must be manured with dung, procured either from 
the city or cow-house. After the fifth ploughing the fields must be watered 
either by rain or from the canal; and three days after, the seed must 
be sown broadcast and then covered by the sixth ploughing. Any rain 
that happens to fall for the first 30 days after sowing the seed must be 
allowed to run off by a breach in the bank which surrounds the field, and 
should much rain fall at this season, the crop is considerably injured. 
Should there have been no rain for the first thirty clays, the field must be 
kept constantly inundated till the crop be ripe; but if there have been 
occasional showers the inundation sliould not commence till the forty-fifth 
day. Weeding and loosening the soil about (he roots of the young plants 

with the hands, and placing them at proper distances, where sown too close 

or too far apart, must be performed three times ; first, on the 45th or 50th 
day ; secondly, 20 days afterwards; and thirdly, 15 days after the second 
weeding. '1 hese periods refer to the crops that require seven months 
to ripen. In rice which ripens in five ancT-a-half months, the field must 
be inundated on the 20th day ; and the weedings are on the 20th, 
and 40th days. 

SpRbuThD SEED CULTIVATION.—Mr.'Rice givesthe following descrip¬ 
tion of the method followed in the sprouted seed cultivation in the hain crop. 
Theploughing season occupies the month of (June-July). During 

the whole of this time the field is inundated and is ploughed four times; 
while at each ploughing it is turned over twice in two different directions 
which cross each other at right angles. This may be called double plough¬ 
ing. About the first oi Sravand the field is manured, immediately gets a 
fifth ploughing, and the mud is smoothed by the labourers’ feet. All the 
water, except one inch in depth, must then be let off, and the prepared seed 
must be sown broadcast. As it sinks in the mud it requires no labour to 
cover it. For the first twenty-four days the field must once every other 
day have some water, and must afterwards, till npe, be constantly keot 
inundated. The weedings are done on the 25th, 35th, and 50th days. In 
order to pfrepare the seed it must be put into a pot, and kept for three 
days covered with water. It is then mixed with an equal quantity of rot¬ 
ten cowdung, and laid on a heap in some part of the house, entirely shcN 
tered from the wind. The heap is well covered with straw and mats; ana 
at the end of three days the seed, having shot out sprouts about an inch m 
length, is found fit for sowing. This manner of cultivation is much more 
troublesome than that called dry seed; and the produce from the same 
extent of ground is in both nearly equal; but the sprouted seed cultivation 
gives time for a preceding crop of pulse on the same field, and saves a 

quarter of seed. ^ , 

Cultivation by tr)^splanting the seed.— Mr. Rice says that 
two distinctions are made in this method, the one called baravagt ^ 
dry-plants \ and the other called nirdgi or by luet-plants •, and that o 
both kinds low land is required. 

(A.) Baravdgi or dry-plants,—*^ Labour the ground at the same^ason. 
and in the same manner as for the dry seed crop. On the first of 
or in May, give the manure, sow the seed very thick, and cover it with 
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pJough. If no-rain fall before the 8th day, then water the field, and 

again on the 22nd; but if there are any showers, these waterings are 

unnecessary. From the 45th till the 60th day. the plants continue fit to 

be removed. In order lo.be able to raise them for transplanting, the 

field must be inundated for five days before they are plucked: 

1 he ground on which the dry seedlings are to be ripened is ploughed 

of eight weeks, commencing about the 15th of 

but must all the while be inundated. The manure is given before 

the fourth ploughing. After this, the mud having been smoothed by the 

feet, the seedlings are transplanted into it. and from three to five plants 

the mud at about a span distance from the other 

1 .iT ^ > afterwards the field, 

un ihe giain is ripe is kept constantly inundated. The weedings are 

performed on the 20th. 35th, and 45th days after transplanting. 

MorfM In the month of Phdlguno (February- 

M ^ 'u^"'y- On the first of jSsfL 

fourth p.oughing smooth the mud with the feet, sow the seed 
sprinkle dung over .t; then let off the water. On the 3rd, 

6 h, and 9th days water again; but the water must be let off, and not 

^cXntfl f ‘•’tday inundate until the 

for transplantation, which will be after the 30th day from 

Xn3 ^ cultivation of the field into which the seedlings are trans- 

Phr.,!^ ■ as ‘flat for dry seedlings. The plot on which 

the seedlings are raised produces no crop of pulse; but various kinds of 

^re to ripen the transplanted crop, 
menro. T """’/'diately before the ploughing for tL rice comi 

hrdPv’sooH Pr°duce of the transplanted crop is neaFly equal to that of 

bmeli PhrPe.H“ ^ soil, properly Llt^ivated, twenty 

times the seed sown is an average crop. ^ 

Rice cultivation i n the kAr season.— Mr. Rice states that the kdr 
crops, according to the time of sowing, are divided into three kinds. “ When 
the farm is properly stocked the seed is sown at the most favourable 
season and the crop is then called the kumba Ur; but if there be a want 
of hands or cattle, part of the seed is'.sown earlier, and part laler Ihan 

he *fuTcror"‘when'* produces from 30 to 50 per-cent, less’ than 

the lull ciop. 'Vhen sown too early the crop is called tula kdr • when 

c^o^: iVneLly the ^ 

tula kdr drv seed is ever sown. The ploughing season for tho 

c-b^t^the^^end^^of^^A/' Bhndrapada (August), and the seed is sown 

1 ^ * il/tfrg-.is/rfi (December). In the mesha kdr dry seed 

the ploughing commences on the first of Chaitra (March) and the s^ed is 
sown at the feast of Chaitra Panmarni in April. ^ 

..u . u® U the 1st Kdrtika (October! thf* 

ploughing having commenced with the feast Navardtri in September 

T)« pfoughijr^roirpS r 

lin.;. ‘"5 *«>' transplanted rice is cultivated only as watered seed- 

ab^m the (.Tt‘’D^eS'^;,rhe^r?:s- 


or huuOAa, is ,he sign ,\,,uariu,s; j:„la is Libra; Mr..',a is Aries. 
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planting takes place about the 15th of Mdgha or end of January. The 
tula kar transplanted rice also is sown as mrdgi, about the 30th of 
Asvija or middle of October, and in a month afterwards is transplanted. 
1 he mtsha f^r transplanted rice is also sown as watered seedlings, 
about the i=^thof Vatsdkha (May), and about a month afterwards is trans¬ 
planted. The regular kdr crop of the transplanted cultivation does not 
interfere with a preceding crop of pulse j but this is lost when, from want 
ot stock sumcient to cultivate it at the proper time, the early or late seasons 
are adopted. The various modes of cultivating rice give a great advan¬ 
tage to the former ; as by dividing the labour over great part of the year 
fewer hands and less stock are required to cultivate the same extent of 
ground than if there was only one se^ time, and one harvest. 

Reaping and Preservation. —The manner of reaping and pre¬ 
serving all the kinds of rice is nearly the same. About a week before the 
corn is fit for reaping, the water is let off, that the ground may dry. The 
js cut down about four inches from the ground with a reaping-hook 
called kuaagalii or kudagu. Without being bound up in sheaves it is put 
into small stacks, about 12 feet high ; in which the stocks are placed out¬ 
wards and the ears inwards. Here the corn remains a week, or if it rain, 
fourteen days. It is then spread out on a threshing floor, made smooth 
with clay, cowdung, and water; and is trodden out by driving bullocks 
over iti If there has been rain, the corn after having been threshed, 
must be dried in the sun ; but in dry weather this trouble is unnecessary. 

It IS then put up in heaps called rashly which contain about 60 kandagas 
or 334 bushels. The heaps are marked with clay and carefully covered 
with straw. A trench is then dug round it to keep off the water. For 
Uventy or thirty days (formerly, till the division of the crop between the 
Government and the cultivator took place) the corn is allowed to remain 
in the heap. '1 he grain is always preserved in the husk, or, as the English 
in India say, in poddy. There are in use here various ways of keeping 
paddy. Some preserve it in large earthen jars that are kept in the house. 
Some keep it in pits called hagevu. In a hard stony soil they dig a nar¬ 
row shaft, 15 or 16 cubits deep. The sides of this are then dug away so 
as to form a cave with a roof about two cubits thick. The floor, sides, 
and roof are lined with straw; and the cave is then filled with paddy. 
These pits contain from 15 to 30 kandogas, or from 83^ to 167 Winchester 
bushels. When the paddy is wanted to be beaten out into rice, the whole 
p't must at once be emptied. Other people again build kanajas, or store¬ 
houses, Vvfiich are strongly floored with plank to keep out the bandicoots 
or rats. In these store-houses there is no opening for air; but they have 
a row of doors one above another, for taking out the grain, as it is wanted. 
Another manner of preserving grain is in small cylindrical stores, which 
the potters make of clay, and which are called VL'ode. The month is covered 
with an inverted pot; and the paddy, as wanted, is drawn out froni a 
small hole at the bottom. Finally, others preserve their paddy in a kind 
of bag made of straw, and called mude. Of these different means the 
kanajn and 'wode are reckoned the best. Paddy will keep two years with¬ 
out alteration, and four years without being unfit for use. Longer than 
this does not answer, as the grain becomes both unwholesome and un¬ 
palatable. No person here attempts to preserve rice any length of time; 
for it is known by experience to be very perishable. All the kinds of 
paddy are found to preserve equally well. That intended for seed must 
be beaten off from the straw as soon as cut down, and dried for three 
days in the sun, after which it is usually kept in straw bags. 

Conversion op Paddy in Rice. — ** There are two manners of making 
paddy into rice, one by boiling it previously to beating; and the other 
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by beating alone. The boiling is also done in two ways. By the first is 
prepared the rice intended for rajas and other luxurious persons. A pot 
is filled with equal parts of water and paddy, which is allowed to soak all 
night, and in the morning is boiled for half an hour. The paddy is then 
spread out in the shade for fifteen days, and afterwards dried in the 
sun for two hours. It is then beaten to remove the husk. Each grain is 
broken by this operation into four or five pieces, from which it is called 
aidu nugu akki, or five-piece rice. When dressed, this kind of rice swells 
very much. It is always prepared in the families of the rajas, and is 
never made for sale. The operation is very liable to fail; and in that case 
the rice is totally lost. 

“ Rice prepared by boiling in the common manner is called kudupal 
akki, and is clestined for the use of the sudras, or such low persons as are 
able to procure it. Five parts of paddy are put into a pot with one part 
of water, and boiled for about two hours, till it is observed that one or 
two of the grains have burst. It is then spread out in the sun for two 
hours; and this drying is repeated on the next day, after which the paddy 
is immediately beaten. Ten parts of paddy, by this operation, give five 
parts of rice, of which one part goes to the person who prepares it for his 
trouble. Ten seers of paddy are therefore equal in value to only four 
seers of rice. 

The rice used by the Brahmans, and called is never boiled. 

On the day before it is to be beaten, the paddy must be exposed two 
hours to the sun. If it were beaten immediately after being dried, the 
grain would break, and there would be a considerable loss. Even with 
this precaution many of the grains break ; and, when these are separated 
from the entire rice to render it saleable, the hast akki sells dearer than 
the kudupal akki, in the proportion of nine to eight, 

** rhe beating is performed chiefly by women. They sometimes, for 
this purpose, use X.\\q ydia, or a block of timber fastened to a wooden lever, 
which is supported on its centre. The woman raises the block by press- 
ing with her foot on the far end of the lever, and by removing her foot I 
allows the block to fall down on the grain. The more common wav, how¬ 
ever, of beating paddy, is by means of a wooden pestle, which is generally 
about four feet in len^h, and three inches in diameter, which is made 
of heavy timber, and shod with iron. The grain is put into a hole 
formed in a rock or stone. The pestle is first raised with the one hand and 
then with the other ; which is very hard labour for the w'oman.*^ (/., /02-/07.) 
It IS obvious from the above process, which is not confined to Mysore alone 
but IS common to the people of Northern India and elsewhere, that the 

gram must by constant hammering be broken into small pieces. In this 

state It resembles, what has been above described, the sort of rice called 
aidu nugu akkt, which is eaten only by the rajas and the wealthier classes. 


IV.—CULTIVATION IN COORG. 

rrt. A . under, and Traffic in. Rice, 

u .1 ACTicultural Statistics published by the Government of India 

the year 

fW if?; Z trade are not, however, shown separately, so 

that It IS not possible to discover the balance between imports and exports 

The following extracts from the Coorg Gazetteer by Mr. Lewis Rice 
give a concise account of the methods of rfce cultivation followed in Coorg 

fV u TIi product of Coorg. The numerous valle\% 

throughout the land have, from ancient times, yielded an unfailing supply 

and for exportation to the Malabar 
Coast. I he nce-valleys are most extensive in South Coorg—in the neigh- 
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bourho^ of Virajpet and ,n Kiggatnad-where some fields are of con¬ 
siderable breadth and several miles in length ; but owing to the surround- 
mg low deforesied hills, which yield little fertilizing detrition, the soil is 
of a quality inferior to those fields of the narrower valleys near the Ghits, 
where the ground is terraced at considerable pains, but every field large 
enou^ for the use of the plough. 

.u “\he Jower and broader fields of a valley having a rivulet running 
through them, are called hatlu-giidie, and those terraced up along the 
sides, and chiefly depending on the rainfall, are r\^med maki-zodde. 

The rice cultivated throughout Coorg, and in general use, is the 
large-grained which is also exported. A finer and more 

palatable kind is the small rice sanua-battai and a red variety the ktsort; 
for parched nee the kaldme is the kind used. 

Yield.— “ Except in a few valleys in North Coorg, there is annually 
but one rice crop, but its return is so rich that the ryots may well be satis¬ 
fied, and allow their wretched cattle rest and their fields to lie fallow, or to 

as the natives say, for the remainder of the year. 
Whilst in the low country and :n some places of North-Coorg. the average 
return of one crop is from ten- to twenty five- fold, that in most parts of 
Coorg proper is from forty- to sixty- fold, and in seasons of extraordinary 
fertility from eighty- to a hundred- fold. 

Agricultural Implements.— “ The agricultural implements are few 
and of the rudest kind. The plough, constructed by the ryot himself, con¬ 
sists of a sampige-wood ploughshare, with an iron point, a handle of pali- 
woocl, and a pole of sago palm-wood for the yoke, and is so light that the 
farmer carries it to the field on his shoulders. Its value hardly exceeds 
one rupee. I he Tawe, which answers to our English harrow, is generally 
a simple board lo which a split bamboo is fastened to connect it with the 
)roke. 1 he driver standing on the board adds to the efficiency of the 
operation, belt for pulverizing dry ground, as in the or eastern 

district, or smoothing and levelling the wet fields. A strong sickle and a 
mamoti or hoe complete the stock of farmino- implements. 

Seed and labour. —To cultivate loo butties of land, which is equi¬ 
valent to an area yielding loo butties at 8 seers by measure of paddy or 
rice m the husk, a farmer requires either a pair of bullocks or a pair of 
buffaloes, one plough and two labourers. On Monday he does not plough 

with bullocks, but with buffaloes onlv, considering ^^ondav as the day of 
the bullock’s creation. ' s j i 

Manure.— ** Whatever of cattle manure and dry leaves has been col¬ 
lected during the year, is, in the dry season, carried by w'omcn to the.fields 
in large baskets, and deposited in little heaps which are there burnt and 
the ashes subsequently strewn over the ground. 

Ploughing.— ** With the first shower in April and May the ploughing 
commences.^ On a propitious day before sunrise the house lamp—‘Ta/i- 
akki-balake' (dish-rice-lamp)—which plays a conspicuous role on all 
festive occasions is lighted in the inner verandah; the house people assem¬ 
ble and invoke their ancestors and tCiweri Amma for a blessing j the young 
men make obeisance to their parents and elders, and then drive a pair of 
bullocks into the paddy-fields, where they turn the heads of the beasts 
towards the east. The landlord now offers cocoanuts and plantains, rice 
and milk to the presiding deity of his Ndd^ and lifting up his hands in 
adoration to the rising sun invokes a blessing. The oxen are yoked and 
three furrows ploughed, when the work is finished for that morning. Of 
the turned-up earth they take a clod home to the store-house or granary, 
praying Siva to grant them an hundred-fold increase. 

This recognition of the source of material well-being is followed by 
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personal industry that should command success. From 6 to lo in the 
morning the ploughing is continued, till all the fields are turned over two 
or three times. Then the borders are trimmed, the channels cleaned, and 
the little banks between the fields repaired to regulate the water. By the 
end of May, one part of the fields, which commands a permanent water- 
supply and has been well manured, is prepared for a nursery, by repealed 
ploughing and harrowing, whilst the whole field is submerged. 

Sow iNG.—“ hor evei^ too butties of land from,2 lo 2^ butties of grain 
are required for seed. The seed paddy is heaped up on the north side of 
the house, watered for three days and then covered up with plantain 
leaves and stones till it begins to sprout. The nursery ground has mean¬ 
while been again ploughed and harrowed and the water allowed to run off 
so that the grain when sown is just embedded in the soft mud. After 20 
or 30 days the blades have attained a height of abr>iit one foot and the 
seedlings are ready for transplanting. 

Transplanting. —Pleasing as are young corn and clover fields in 
Europe, there is no vegetation there which surpasses in beauty the bril- 
hant green of a rice nursery. The eye is irresistibly attracted' to these 
bright spots and rests upon them with the \itmost delight. Regulated by 
the monsoon rain the rice-planting takes place during July and August. 
The women covered with leaf umbrellas called Goragas^ that rest on the 
head and protect the whole of the body, pull out the plants from the nur- 
sery and tie them in small bundles, which are collected in one spot. 

‘‘ Meanwhile, the submerged fields are repeatedly ploughed and levelled 
with the Tawe^ ‘ till the soil is soft as treacle, white as milk the foaming 
surface when all the men of the house, placed in a line and standing 
almost knee deep m the muddy fields, begin the transplanting in which the 
w'omen are not expected to join. The bundles are convenien.iy deposited 
over the fields ; each man takes a handful of plants at a time into his left, 
and w'lth the ngnt hand presses with great rapidity 6 or 8 seedlings to¬ 
gether into the mud keeping a regular distance of about 6 inches. Before 

J largest field a space of about 10 feet w-ide is left 
hrCughout the whole field. This is the Coorg*s race-ground, and offers 
right good sport which greatly exhilarates their monotonous task. All 
the men engaged in the work—and fifteen are reckoned for too butties of 

obtain a prize. Wearing merely a pair 

qualif> them. The signal is given and away they scramble and plunge 

T laughter greeting the unfortunafe 

wight who sinks in. Having reached the opposite bank they return the 

same way, and hard is their struggle as they near the winning-post. The 

first comer i^s awarded with a piece of cloth, the second with a bunch of 

a H th " ^ jack-fruit. the fourth with a basket of oranges 

fcr .h/ a ?ast 

for the people IS given by the landlord. 

K-irJk ^ some half-burnt 

‘li'-oughout the middle 

in f farmer s business to regulate the water-supply 

Also the we,If crabs in the embankme^ms'. 

of Ocmhnr to and any failures are replanted. At the end 

ere^ed n tlie ears of gram are fully out, huts on high posts are 

crons P J ^'^cclced biitlies, for the watchman who\uards the 

cro^ against wild beasts, occasionally firing off a gun. ^ 

paddy gets ripe and the 

be reaped ""''“r.Ms celebrated, after Afch the paddy may 

ce reaped. The water is drained off the fields, the paddy cut ^own with 
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sickles close to the ground and spread out to dry; after five or six days it 

IS bound up m sheaves, carried home and stacked in a heap, the ears 
turned inside. 

Threshing, Winnowing. —“In January and February, chiefly on 
moonught nights, the sheaves are taken down to the threshing floori spread 
round a stone pillar fixed in the middle and trodden out by bullocks and 
buffaloes, jvhen the paddy is winnowed, the best quality reserved for seed 
and the rest stored up in a granary, for home consumption or for sale, the 
price varying from R2 to R4 a butty of 80 seers. A threshing machine 
introduced by Captain Mackenzie excited the astonishment and admira¬ 
tion of the natives ; but the hand labour of the two coolies for turning it 
appeared to them too severe and impracticable for large quantities of 
paddy. A winnowing machine would find greater favour.** {///„ 2g-‘j2.) 

V.—CULTIVATION IN BOMBAY. 

References. Travels in India by Jean-Bnptiste Tavernier {Bull's 
TransDf /., 49, 142; Hove, yourn. Tour in Bombay {1787), l 3 , 16, 
36 , 123 , &c. ; Agri.-Horti. Soc., Ind. Jour, (Old Series) //., Sel., 
162 ; Crop Experiments, Bombay, 1884-8$, 16 ; Report, Rev. <&' Agri. 
Dept., Bombay, 1884-85, 60-70; Bombay Gazetteers'. — II. (Surat), 6$; 
(Broach), 4C6 ; III. (Kaira), 47 ; (Ranch Mahals), 233 ; IV. (Ahmed- 
abad), 57 V. (Mahi Kdnthd), 371; VI. (Surat^, 247 ; VIII. tKdthi- 
dmdr), 186; X. (Ratndgiri), 147 ; (Sdvantvddi), 424; XI, \(Kolaba), 
9^: XII. (Khandesh^, 150; XIII, (Thana), 281; XIV. (Thana), tr 3 ; 
XV. {Kdnara), i 6 , 30 ; XVI. (Nasik^, gg; XVII. iAhmadnagar), 267 ; 
XVIII. (Poona), 517 : Pt. II. 36 ; XIX. (Satara), 162 ; XXI. (Bel- 
gaum), 248-2 $o : XXII. (Dhdrvoar), 275-277 ; XXIII. (Bijapur), 32 t; 
and XXIV. (Kolhapur), 164-165; Sind Gaaetteer :— g, 10,20, I 70 , 2 i 5 » 
24g, 268, 3 t 7 , 427, 493, S 34 » SS 9 » S 7 h $73, sgr, 628, 63 t, 654* 670, 74 ^f 
7 S 9 » ^20, 851, 859-860. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India show Bombay Presidency 
(including Sind) as having had in 1888-89 2,139,198 acres under rjce. 
According to the crop experiments which were performed at various tim^s 
under orders of Government, the average yield per acre may be put down 
at 20 maunds, so that the total production may possibly have been 
4,4.7,83,960 maunds or, say, 399.757 tons. A greater Importance may be 
attached to this figure of yield per acre than is claimed for the similar 
figures given in connection with other provinces. A very extensive series 
of actual experiments, with selected fields, was performed, under European 
supervision, and the figure here givrn is the average of all ihe returns. 

It seems possible, however, that*it may have been slightly increased through 
some of the returns being for paddy, not cleaned rice. This would 
represent an error of 25 per cent.— in such cases—excess of the actual 
yield of clean grain. 

An inspection of the published figures of the trade in rice reveals the 
fact that by internal routes the Presidency obtained a net import from 
other Provinces of 5,71,067 maunds (taking paddy and rice conjointly). 
The coastwise transactions were of even still greater importance, since the 
Presidency obtained a net import (excluding intra-provincial exchanges) of 
24,48,226 maunds. The sources of this supply were chiefly Bengal. 
Madras, and Burma. The figures of the foreign trade, however, show a 
net export of 8,46,391 maunds (or 30,228 tons), the gross export having 
^been 30,436 tons, valued at R2Q42,599. A small export trade also t<^k 
place across the Sind frontier, the largest consignment being destined for 
Lus Bela. It may thus be said that the ultimate result of all these trans¬ 
actions was a net import of 21,72.902 maunds into the Presidency (in- 
ch’ding its port towns), so that that amount may be added to the estimated 
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production in order to discover the actual consumption of rice. This worked 
out to the total population of Bombay and Sind might be said to be a 
consumption of | of a seer per head. The exceptionally high yield, here ac¬ 
cepted as a fair average, chiefly accounts for this apparent greater con¬ 
sumption of rice in Bombay than in Bengal, Madras, and other Provinces. 
More careful crop experiments would seem likely to raise the Bengal and 
Madras yields, and perhaps slightly lower that of Bombay, but any such 
corrections as found necessary could be made in the calculations here 
given without seriously affecting thegeneral contentions advanced. There 
is this much to be saia for Bombay rice cultivation that, agriculturally, it is 
carried out on a more careful and scientific system than in Bengal. It is, 
so to speak, with the exception of certain tracts near the coast, of a semi¬ 
exotic character, and its cultivation is not, as in Bengal, a matter of casting 
the seed on imperfectly ploughed fields (or, indeed, on fields not ploughed 
at all), but it is grown under a high class system of agriculture in which 
manuring and rotation form integral parts. Where transplanting is not 
followed the seed is often drill-sown, a practice which nowhere exists in 
Bengal, and which may be taken as manifesting the high class cultivation 
followed in Bombay. A greater yield might be looked for, therefore, as a 
necessary consequence of such agriculture. An interesting feature of the 
Bombay rice cultivation is the fact that it is mainly, if not entirely, in the 
production of the high class rices which belong to the section of dman. 
A special series of forms, of what might be called boro rices (grown in 
brackish water), are found in Bombay; these are extremely interest¬ 
ing. They are inferior red rices which are chiefly eaten by the poorer classes. 
The cultivator of the better qualities of rice, grows the crop purely for the 
purpose of selling the grain. As a rule, he cannot afford to eat it himself, 
and thus not being dependent on rice for his own sustenance, he can sell 
the produce in small instalments according to the condition of the market. 

The numerous crop experiments, performed by Government, have re¬ 
vealed many interesting facts, but, for a complete review of these, unfortu¬ 
nately, space cannot here be afforded. They are, however, published in a 
series of annual volumes which the reader should find no difficulty in procur¬ 
ing. One or two instances may, however, be specially cited. A field 
specially selected for test-reaping was located in Salsette (near Bombay). 
1 he seed sown per acre was loolb, the yield of grain from the same 4,22ofib 
and of straw 14,253ft, the total value of the produce having been put down 
at R73-12-0. The remark rnade against that experiment states that the 
crop w^s obtained from unirrigated, unrobed rice, grow'n every year on 
a iand reclaimed from the sea-side and sweetened by heavy sweepings, 
manure. Manured in June, July, and August with sweepings from the 
Bdndra slaughter-house at 120 cart-loads per acre. Cultivation good, but 
the most persistent growth of weeds in the field stunted the crop. Season 
though marked by excessive rainfall, was not unfavourable to rice crops in 
the districts. The seed was sown in the highly-manured soil and the seed¬ 
lings, where very thick, were removed and transplanted elsewhere. The 
yield was locally estimated at a 12 annas crop.” The Commissioner of 
the Division commenting on the experiments performed with rice, special- 
ly. alludes to the Salsette trial. “All the rice experimentsof the Ihana Dis- 
tnet,” he says, “show a very high outturn, proving how remunerative 
riw cultivation can be made by good farming and liberal manuring.” 

Salsette experiment,” he adds, ** should encourage further reclama¬ 
tion schemes. There is still much land available.” 

In many parts of Bombay the ground is pressed firmly against the 
young seedling rice plants. This is done by a mud-roller called the 
hodato. “This consists in rolling the standing crop with a broad bar 
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of wood hollowed on the lower side in the direction of its lenirth before 

t o'foir h''fObjects a,x- 
o sir^w ^ ‘he natural tendency of the crop to excessive growth 

rransnlT °f ‘he gra.n-yield and thus corresponds to the 

he wridl l^°"h t "^^‘‘hngs raised m a nursery, and it also keeps down 

he needs which have grown up since the bullock-hoeing and hand-weed- 

fi Jia be done unless the ram is sufficient to flood the 

A careful investigation into the question of the cost of cultivating an 
acre of nee land in Belgaum resulted in the opinion being formed that 
this migh be put down at R25. Among the items of expenditure may be 
men ioned K4-8 for manure, cost of rice seed at 8olb per acre R2. hand 
weeding R2. and hoeing, ploughing. &c., R2-14. Commenting on the report 
on the above test case it is pointed out that rice is grown in Belgaum with- 
oii r.ib. riie seed is sown direct|by a 6-coulter drill and the seedlings are 
not iranspianted. The average value of the produce of an acre of rice 
.and, worked out from 37 of the experiments tabulated in the Reports 0/ 
Rvmbny Crop Experiments, the writer has found to be R40-6-3. 

Rotation of Crops, Manuring, &c. 

riiroughout the Reports of Crop Experiments frequent mention is made 
of these subjects. The rotation which is generally pursued will be dis¬ 
covered from the special passages quoted below front district reports of 
rice cultivation. The subject of manuring, however, seems worthy of 
special consideration. As has already been remarked, rice, in Bom¬ 
bay, is cultivated under a more rational system than in Bengal, Madras^ 
and Burma the provinces that produce the largest amount of the grain. 
The fields are elaborately ploughed, carefully weeded, and the land richly 
manured. As might be expected a considerably higher acreage yield is 
thereby obtained than in the provinces where rice is essentially the distinct¬ 
ive feature of their agriculture. In such provinces the ease with which the 
grain is obtained has engendered a slovenly system of agriculture which 
has extended its baneful influence to every feature of peasant life. It is 
thus not a matter of congratulation that the rich alluvial rowa soils of 
Bengal yield good harvests, year after year, of rice of a quality scarce 
cqiialled by the painstaking cultivators of tracts less suited to the crop. 
This gift of nature to insalubrious regions can scarce be used as an argu¬ 
ment that improvement is impossible. Mr. C. B, Clarke, however, in his 
paper on Bengal rice, seems to think improvement problematic. Con¬ 
cluding his remarks regarding the rovja rice he says :—“ The rowa rice is 
the food of the upper classes. It is to be noted that the cultivator except 
at harvest (when the weather is set fine and he works easily) does not do a 
day’s work on his rowa land in the year, except about a couple of days at 
dibbling time. Those who propose to teach the Bengalee cultivator a 
more elaborate system of rice farming must ponder this fact well.” Again, 
while speaking of the dilatoriness of the Bengalee cultivator in preparing 
his seed bed, Mr. Clarke says :—** One reason for this is the decp-scnled 
Bengalee principle never to do to-day what can possibly be put olT till to¬ 
morrow, and to do everything incompletely.” In met, Mr. Clarke seems to 
think the improvement of Bengal rice cultivation lies more in the direction 
of fostering a greater spirit of promptness than in better and more thorough 
ploughing or manuring; accordingly he concludes :—** My view is that 
rice IS the very last crop on which we should attempt to give the Bengalee 
instruction.” But the bfetter results obtained in Bombay and elsewhere, 
with a superior agriculture, in which a liberal system of manuring is one 
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of the cultivator’s axioms, seem unmistakably to demonstrate the Dossi 
b|hty of improvement. Whether the Bengal cultivator d“s to C 

anritoTtLr"''? '’■V ob.aining a higher return from his Ss o? course 
solved ^bv^ the" question, and one which will probablv be finally 

the advance of education and the concomitant fncrease of 

more from the soil than is at present taken from it 

casted. manuring of land in which rice is drill-sown or broad- 

of BenJa'jfir‘1* 0[that in which a nursery (similar to the rown 

yard mlnUre ? ’ ^ manured by burning on its surface a mixture of farm- 
^ Rl^arHin’, ,lf''f boughs of trees, straw and pulverised soil. 

resnecf from^h I'"'*" -'t differs in no 

in the snerl^l^ manuring for any other crop, and is alluded to freely 

ssPiisllllii 

spipslSSSs 

iitiSilBs 

^ai may alsf si^ni^y d" m^ri^burnt^'""^" 

elevated! Tovetoml more or less 

are about full’^gmfvn tbe leaves 

appreciated bvfheTativIstrlhepuToL^^'^ - ^^e tree most 

C 3 J fJead leaves. 

(4) Grass, usually coarse and rank. 

the tread of bul- 

ashes and ^n^grre^usl^"^ collected during the wet season, along with 

^ pulverulent condition. 

the surface in a fhin Uyer^betwe^^one \n^^ alone spread carefully over 
materials maybe usedin and two mches thick, or the other 

mon methods^adopt a combination of inh’most serviceable corn- 

small pieces from the clkT cond t^on Jd into 

of leaves or loppings also ^^re^ distributed; (2) a layer 

r4rb=”:(,%“„rof 

Which forms the fifth and final layer, frofn'Talling th^rougT The^" n^'uo^; 


oryza 

sativa. 


CULTIVATION 

in 

Bombay. 

Manuring. 


Rah. 

400 


Materials 

used. 

401 



592 


Dictionary of the Economic 


\ 


ORYZA 

sativa. 


CULTIVATION 

in 

Bombay. 

Manuring. 

Rdb. 


Rice Cultivation 


of the earth, which is often mixed with an equal amount of pit manure, is 
to keep the materials together and exclude air, so that the burning may 
be prolonged. This is also induced by firing the layer on the lee side, so 
that it burns against the wind. To make the conditions necessary for 
smother burning more perfect, the surface is not disturbed before the 
rdb is deposited, at least in the case of heavy soils, that do not readily 
break dow4i under the influence of the sun ; where the land is light, it is 
sometimes ploughed and levelled before being rdbed. 

** The limits of Rdb .—Thana seems to be the stronghold of this system 
of cultivation—over 8i per cent, of the total area cropped requiring rdb in 
the preparation of the seed beds. 

“ From the Konkan—the low lying land, principally under rice, extend¬ 
ing along the western seaboard of India, north and south of Bombay, and 
in which Thana is situated —rah cultivation stretches over the ridge of the 
Western Ghats, and may be seen at Poona. It is essentially confined to 
districts of very heavy rainfall; not only so but to districts noted for the 
intensity and continuity of the early monsoon. 

“ The effects of Rdb are 

(1) The change of the dung and other organic or herbaceous substances 
by burning into a useful form as regards tne ash ior the support of the 
young plants. The nitrogen is given off into the air. 

(2) The destruction of the roots and also the seeds of weeds lying near 
to the surface. 

(3) The action of the heat on the surface soil tends to make it more 
open and to liberate potash and phosphoric acid from the soil substance, 
in the same way as clay burning acts af home. 

“ The heat is moderate, though, at the same time, considerable. On 
scraping down with a knife, through the surface of a t>ucca (good) seed 
nursery, I found immediately after the fire had passed that the soil was so 
hot half an inch down that I could not comfortably hold my finger on it. 

“The great advantages of a seed-bed are that the young plants early 
acquire a habit of vigorous growth, and can be brought forward on well- 
tended, restricted patches of land, while the larger areas are being suitably 
cultivated in preparation for them. The best part of the season is thus 
secured for the crop to grow in. The finer and more valuable, and at the 
same time more tender, varieties of rice pass the uncertain or risky stage 
of their existence in a place where care can be bestowed upon them. 

“As already stated in the case of rice cultivation in Madras,, seed-beds 
are prepared and grown from in other parts of the country and the advan¬ 
tages reaped without the use of rdb; but everything seems to point to the 
impossibility of rdb being dispensed with in certain rainy regions. 

“ By referring to my remarks on the decay of dung when kept in an 
extremely wet condition, I believe a full explanation may be found of the 
importance, 1 should say almost the necessity, of burning the manure be¬ 
fore it is mixed with the soil. . .j i_* i_ 

“ We know that marsh gas and low forms of carbon, organic acids which 

injure crpp plants, are produced by decomposition of humus in very wet 
soils where the supply of air is restricted. What the precise forms are 
that the injurious substances take I do not pretend to say, but from the 
evidence before me I can assert with confidence that there is a matter of 
importance tending in the direction indicated that deserves investigation. 

“ On page 19 of the Thana Report it is stated that * the yield of the e?^ 
perimental plots manured with dung gave 50*9 per cent, of the standard 
(the cowdung rdb plot), while the unmanured and unrobed plots showea 

6o*3 and 73*5 per cent.' , j u- a 

“The extent of the investigations, the evidently careful and unbiassed 
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manner in which they were carried out, and the results recorded, enable 
me to attach greater importance than usual to experiments extending oyer 
such a short space of time. They are further confirmatory of native 
experience and explanatory of native practice. 

“ The records of the valueless character of dung applied to soil under 
certain conditions in India must be looked upon as specially important in 
support of the theory which 1 have propounded, because the results were 
obtained independently, and before the theory, which had its origin in 
entirely different facts, had been thought of. 

“ It is interesting to notice, further, what is related as occurring in a dis¬ 
trict of heavy rainfall, but under circumstances which vary materially from 
the above:—* In the s^Juth of the Presidency (Bombay) the ante-monsoon 
storms are heavy, and allow of the sowing in May.* 

“The moisture is not excessive, and in such tracts rice may be drilled 
or sown in seed-beds, mattured but not rdbed. The early and more tender 
stages of the growth of the plant are passed without the manure being 
deluged to its injury. 

•* In the case of Konkan, rain does not come till June, and, * there is a 
continuous downpour in June and July.* ** {Wallace, pp* 2 o3*2T2,) 

Professor Wallace adds that robbing might be viewed as a civilised 
adaptation of the system (pursued by aboriginal tribes) of burning the sur. 
face soil, along with the herbage and trees, hewn down on selected spots 
of primeval forests, technically Known in India as Jumming. There can 
be no doubt of the beneficial effects of manuring rice-beds with ashes 
and of the advantages of effecting certain decompositions of the surface 
soil by the heat engendered, but it does not seem proved that the system 
could not ^vantageously be extended to other rice-producing regions. 
‘The limitation of the practice within Bombay to the tracts suitable for rice 
cultivation might only indicate that the crops grown beyond these limits 
did not require, or were not improved by, transplantation. The superior 
results obtained from transplanting rice are well known throughout India. 
Healthy seedlings are pushed forward in a manageable spot where care < 
and attention can be given them, so that by the time the fields are ready | 
they are in a forward condition and thus get a start, which allows of a good i 
harvest being fully matured by the season at which the erqp has to be 
reaped. By delaying sowing until the period of the year when the fields 
are ready, enough time is not left for the maturing of the grain and the 
ripening of the crop : It is this climatic shortness of the rice season that 
in the agriculture of, perhaps, some 4,000 years, has doubtless given birth 
to the countless series of agricultural forms not only suited to the peculi¬ 
arities of soil, but to the duration of the time in which theice can grow. 

METHODS OP CULTIVATION, SOWING, REAPING, 

The following passages may be here given as expressing the main 
features of the cultivation of rice in Bombav. 

,ln the Bombay Statistical Atlas, Mr, Ozanne ?ives much interesting 
information regarding the Presidency as a whole; he marks out the area 
of rice cultivation, and indicates the portions of it where the rdb system is 
pursued. His remarks may, therefore, be fitly given as introducing the 
district accounts from Gazetteers and other such publications 

** In the Konkan districts and in the moist areas with very heavy 

rainfall all along the 
eastern slopes of the Sa- 
hyidris, nee is grown 
continuously in low lands, 
generally embanked to 
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impound the rain-water. In these tracts irrigation is impossible, and the 
crop IS ^lely dependent on the rainfall, which is entirely derived from 
the south-west monsoon. The rains burst suddenly and heavily and are 
very continuous but terminate early. These are the tracts where rice 

seed-beds are prepared by burning layers of cowdung or brushwood with 

subordinate layers of leaves, grass, rice, straw, and earth. The seed-beds 
are on higher land than the fields into which the seedlings are traiTSplant- 
ed—a necessary precaution to prevent flooding when the seedling is in its 
^rly stages. I his, the rdb cultivation of rice, has been declared by the 
rorest Commission, on adequate evidence from local inquiry and careful 
experiinental cultivation, to be good farming, and, under the peculiar condi¬ 
tions of the c(^ntry where it is practised, the best known method of culti¬ 
vating nee. Other systems known and practised are risky and incapable 
of extension beyond their present small areas in rdb tracts. 

“ The peculiar circumstances referred to are 

(1) the absence of heavy showers before June; 

(2) the very heavy early rainfall; 

(3) the heavy continuousness of the early rain ; 

(4) the early closure of the rains; 

(5) the absence of rain from the north-east monsoon; 

(6) the absence of facilities for water storage. 

"The other limited systems of growing rice in tracts are fn) the 
direct sowing of the seed in areas where the seedling is left to mature to 

harvest—a system only possible with the coarse variety of rice sown in 
lands on the sea coast, either reclaimed from the sea or liable to partial 
immersion from the sea or tidal creeks*-and thus largely impregnated 
with salt; {b) the raising of the seedlings in land heavily manured, either 
artificially or naturally. This system is of very limited application and is 
only a means of preparing seedlings where rdb is not available or where 
rdb seedlings have been lost. It is risky and seldom remunerative, and its 
requirements limit its use to very insignificant areas. 

" The rdb cultivation of rice ceases in South Surat at the river Par. chiefly 
because rice ceases to be the most important staple, and the manure is re¬ 
quired for sugar-cane and other more remunerative crops. Its cessation is 
not due to superiority of skiJI on the part of the cultivators, for rdb is fully 
utilised in Bassein and Mdhim in North Thdna, where the cultivation is 
as skilful and admirable as in any tract in the whole Presidency. 

" Rdb again ceases Ion all sides where the peculiar conditions of rdb 
tracts are wanting. Thus, in the Karndtak outside the Malldd, and to 
some extent within its limits, water storage facilities exist. Here rice is 
drilled in terraced rice-fields, with the advantage either of heavy, showers 
in May which enable the seed to be sown aniTto get a good start before 
the burst of the regular rains, or of irrigation water stored* in tanks by 
which the fields are flooded and the seed sown before the rains begin. This 
is the mode of cultivation in the rice tracts of Dhdrwdr and Belgaum. 
The variety of rice is different from that grown in rdb tracts. It is inferior 
and has lost some of the characteristics of an aquatic plant. This is clear, 
because if the early rain is not propitious,/owdr#, a dry crop millet, can be 
grown instead of rice. Occasionally rice is seen on one terrace and 
on the next, and even rice and jowdri are sown in the same fiefa. In 
Gujardt, where rice is grown in low-lying lands, embanked asjh the Kon- 
kan, the seed is raised in seed-beds manured but not rdbed» This cultiva¬ 
tion is possible, owing to local peculiarities of rainfall, even when irriga¬ 
tion is not available, but a large proportion of the rice in Gujardt i4;grown 
either under tank and well irrigation or as a pure dry-crop. In the latter 
case it is drilled as in Dhdrwdr and Belgaum, but here in Broach 
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\ »n cotton fields. It is thus almost a pure dry- CULTIVATION 

crop. This short account shows that rice, essentially an aquatic plant is o 
grown even as a drjr crop. The extremes are met with in the row crop 

cas^e K I" the latte? Manuring, 

case the seed is sown broadcast and left to grow where it falls. The seed l 

IS treated before sowing to cause artificial germination. Where the land 

IS very salt ,t is not touched till it has been inundated by the rain It is 

then stirred with the bullock hoe and the sprouted seed is sown on the 

water. It falls to the bottom and takes root. It will stand 

^mplete immersion for 10 days. Sometimes it is sown from boats 

Where the is less salt, it is carefully picked with the hand hoc in the* 

I here are very many varieties of rice, but it is sufficient for r>l esen^ 

the"c‘o:?Jirn-Cl 

^ Hot weather 

is 4pt flo^e/to\m w^dX"! tfme." Th?Xe?Ts"d?Iintd"ol7'’Man" 

tolimeXH*^" the seed sown in Decemb^rXit is Xered Lm ime' 

5 e°r"s‘tem"f on a boardl""on sL^"t fock. 'The'^glXs”are 

SSHSir 

staple^ other flddpr'^-^'^ largely used for fodder, because where rice is a 
here given aTZre ffiMy Xmi,nf}ffig\h"e"S^^ me"thodsT-°" 

ba?"ir!>e?'hapt"'j|ln B°'’r ^405 ' 

seen bv him ^ Baptiste Tavernier, who describes the rice-field ^ ^ 

cular quality causin^^l? Tl h in this country possesses a parti- 

again\s thaf ^ ^ ^ ^ esteemed. Its gram is half as small , 

than it is, besiderwhich snow is not whiter Scented Rices, 

eat no other Wh^n * .*t musk, and all the nobles of India 'o-'ith 

in Persia you tX hU? ^ake an acceptable present to any one 

ago, Dr. Hove wrotP^„ .T*"- ^ than looy.rs 406 

and made the remarkable "sTateXtl^^V*? i" *his district 

traduced from Gurrmt ‘hat the farmers had lately only in- 

Hove’s remarks on u- /Z' transplanting from a seelbed 

this subject may be quoted TL°rice ‘'’“f "" 

O. 406 


Thana* 

405 


59^ 


Dictionary of the Economic 


ORYZA 

sativa, 

CULTIVATION 

In 

Bombay. 

Thsna. 


Rice Cultivation 


water is preserved a long time, after the rains have ceased. The farmers 
here have lately introduced a method of cultivating their rice from the 
Guzerat which I have never observed on the coast of Guinea. It is the 
following In the beginning of the rains, they sow inalevel field acertain- 
quantit^ of rice very thick, from whence, when it is grown to the height of 
5 or 6 inches, they transplant it into small tufts into the other fields as 
soon as the rains permit them. This mode, which is only attended with 
little more trouble than the former, saves to the farmer not only a consi¬ 
derable quantity of seeds, but likewise brings him a triplicate crop.” Then 
again, he returns to this subject“ The soil of this district (Island of 
Salsette) is remarkably rich where the land is already occupied. The rice 
stands prodigiously promising, and it is a pleasure seeing the planters, who 
are chiefly females, transplant, which they perform in point of square and 
line, with the utmost exactness. They are never hindered from therr employ¬ 
ment, may it rain ever so hard, for that purpose they have a cover made in 
the shape of an upper turtle shell, from the leaves of the Ficus Religiosa, 
and they ^pear to a stranger at first sight as some unknown animals.” 

I n the Gazetteer rice is said to be grown over the entire district and to 
hold the first place among cereals; the acreage devoted to it is about 63 9 
per cent, of the tilled area. 

**The first step in rice cultivation is to manure the land in which the seed is to be 
sown. A cultivator in the opener parts is obliged to sow his rice in his field, but where 
he has upland, varkas, Aear, he sows it >n a plot of sloping land close to bis field. The 
nursery is manured in March or April, or even earlier, by burning on it a collection of 
cowdung and branches or grass covered with earth, to prevent the wind blowing the 


rami, Degin, inn bt'eu is wwn ana ine scea*oea piougnea very iigimy ;■ 

the first rainfall is so heavy as to make the soil very wet and muddy, the 
ploughed before the seed is sown. In this case no harrowing is required. The held 
in which the rice is to be planted is then made ready, and, after ploughing, is 
smoothed with a clumsy toothless rake, alvat. After eighteen or twenty days the 
lings are fit for planting. All are pulled up and planted in the field in small bunches, 
about a foot apart. In August the mid is thoroughly weeded. I hrough June, 
July, and the early part of August, the rice can hardly have too much rain, but 10 
September and October, the husbandman likes to see smart- showers with glMms 01 
sun. Scanty rain leaves the cars unfilled, while too much lain beats the rice into the 
water and rots it. Hy the end of October the grain is ripe and is rc^cd witn a 
sickle, vilot gathered into large sheaves, hhdra, taken to tne threshing-floor, Mnaie, 
and piled in heaps, udvas. At the threshing-floor much of the grain is ® 

the sheaf by striking it on the ground, wnat remains is trodden out by buna oes 
tied to a pole, kudmad, in the centre of the threshing-floor. The empty grains 
are separated from the full grains by pouring them from a winnowing fan on a 
windy day. Sometimes, instead of having them trod by buffaloes, the nasbandman 
seizes the sheaves in his hands and dashes the ears against a block of wow to mp 
rate the grain from the straw. By this process the straw is not made unfit lor 
house-thatching as it is when trodden by buffaloes, bat much gram and lawur 
wasted. I he grain is then carried to the land-holder’s Iwuse, where the outer fius 
is taken off by passing it through a large grindstone, jdte. Instead 01 ohatf 
rice is now Undul, but it is still vene tanduU that is, fit only for 
To make it sadih tdndul, and fit to eat with curry, the rice has to be _ 

by putting it into a hole in a board in the floor of the l^use and funding , 

pestle, The inner busk, kondot is thus got rid of. In / 

Panel, and other towns and villages rice-cleaning employs a large amount of ♦ 

Instead of in a hole in the floor, three or four men with heavy pestles poui^a ine 

rice in a huge wooden mortar like a gigantic egg-cup, ukhali. After it i 
the rice is sent in great quantities to Bombay. • anrf 

There are two great divisions of sweet nee, halva, whfth wants , --t-r 

ripens between August and October, and garvA, winch requires a IrinAi 

and does not ripen till November. Of early halva nee there arc eight , ^ 

but as they are generally eaten by the g^ow^, they do ^'1 -rUe 

market, and are called by different names in different parts of the *1*®*.^*^ / . -hich 

best known varieties of halva are : kudai with a red, purplish, or wa * 
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is generaliy gr;>wn in uplands; mal jamin ; torna^ with a white husk, which is grown 
both in fielHsand uplands and ripens in the beginning of A*shvin (September-Octo- 
bcr) j and sdlva and velchiy both with red husks, which rip*jn in A'shvin (September- 
Octobcr). Between the early or halva and the late, or garva dasses are four or five 
medium kinds which ripen before Z>/»a 7 i(October-NovembeT). Ofthese, three may be 
mentioned : with a yellow husk and reddish grain ; halva ghudya with a yel* 

low husk ; and patni halvi with a white husk. Uf late, or garvn^ rice there are more 
than a dozen kinds, and, as they com** much into the market, their names vary little in 
dfferent parts of the district. The best known varieties are : garva ghudya with a 
yellow husk, dodka, gatvel, ambemohor, ddngi, with a red husk, bodke very small 
and roundishf gar^u patni, tdmbesdl with a red husk and white grain, ghosdlvel, and 
kachora with a purplish husk and white grain. The price of these different varieties 
change according to the season. But taking the price of kudai at sixteen paylis or 
89 pounds the rupee (2s.), the relative rupee prices of the other kinds are: for 
torna 46^ pounds, for sdl\:a 41 pounds, iorvelchi 42i pounds, mdhddi 46^ pounds, 
patni halyi 44^ pounds, garva ghudya 35* pounds, dodka 42^ pounds, garvel 19S 
pounds, dmbemohhr pounds, ddngi 42^ pounds, bodke 42^ pounds, garvipatni 
42i pounds, tdmbesdl ^9^ pounds, ghosdlvel 42^ pounds, and kachora 70? pounds. 

The tillage of salt rice differs greatly from the tillage of sweet rice. The land is 
tiot ploughed, no wood ashes arc used, the seed is sown broadcast on the mud or 
water and left to sink by iU own weight, and the seedlings are never planted out. 
Salt rice ripens November along with the late sorts of sweet rice. It has to be care¬ 
fully guarded from salt water and wants a great deal of rain. The straw is not used 
as fodder but burnt as ash manure. The grain Is red and comes much into the mar¬ 
kets, being greatly eaten by the poorer Kolis and Kimbis as it is cheap and sti ength- 
ening. Salt rice is of two chief kinds: munda, about 464 pounds the rupee or 2ld 
apdydli; and about W.(i pie) cheaper.” {Bomb. Goe., X///., pt. /., 

Cultivation op Ricr in tub Ratna'giri District. 

Rice is said to hold in this district the fourth place, as it occupies about 
14 ’o 8 per cent, of the whole area under tillage. 

** There are three modes of groNving it as a rainy season crop. The first and com¬ 
monest by transplanting seedlings, the second by sowing sprouted seed, and the third 
by sowing dry ^ed broadcast. Dry weather rice crops, called vdingan, are grown 
by watering fields which have yielded a rainy weather crop. The places chosen for 
f ,*!**^® are generally hill-side terraces well supplied with water. 

Land tilled in this way often yields a large outturn, but as it is already exhausted 
by the rainyseason crop, before the rice is sown it wants heavy manuring and careful 
ploughing. The vatngan rice crop ripens about the end of March. Of fifty varieties 
of rice, a^ut forty, rioening in September, are called early, halva i the rest, ripening 
towards the end of Cktuber, are called late, mahan or garva. These varieties of 
rice differ much in value, the late sorts being generally the best Their prices in 
ord nary season vary from Id. to lid. a pound (R35 to R48 a khandi). Rice is 
the common food of the well-tr^o, and is eaten by the poor on marriage and other 
special occasions. It is used in the manufacture of ink and by washermen in 
making starch. Kice spirits are sometimes distilled, but, from the cheapness of palm 
liquor, are in little demand. {Bom. Gao., X., 147.) 

_ Cultivation OP Ricb in the Bblgaum District. 

Rice is said to be chiefly grown in Khandpur, Belgaum, and Samp- 
gaon. rhere are five modes of rice tillage: three regular modes, and two 
extra modes which are used only when the regfular modes fail. These five 
modes are described in the Gazetteer as follows 

1 tillage is called rop (M.) natihackltona (K.). or 

planting, but many husbandmen shrink from itibecause of the cost and the heaviness 
ot the la^ur. In KhAnipur and Belgaum during April or early May, a small nursery 
or seed-bed, a plot to which water has easy access, is covered with leaves, wood 
straw, and rubbish, and this covering is burnt in late May before the lirst rainfall! 

^1.1 which the seedlings are to be planted are beinsr sot 

/’f fidd-banks are mended, the water-ways cleared, stiff plants .and stalks 

nthhkh possible is covered with grass, weeds and 

‘he fil st ram falls tne seed-bed is thrice plough-d and 
harrowed^ When well soaked it is covered with a thick broa«lcast sowing of rice in 
husk. The plouarlnng of the fields into which the seedlings ai'e to be planted is not 

o-Jiiocks. Hcfy field is thr ee ploughed, and after the third ploughing, to dear it o( 
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roots, IS harrowed with a long-toothed harrow. In a good season, that is, heavy rain 
with gleams of sun, after five weeks onearly in June the seedling are fifteen to eighteen 
inches high and fit for planting. When the seedlings are ready, if possible in a break 
of bright weather, cowdTMig'ashes, litter, and leaves decayed to dust in the manure^pit 
are brought from the village, spread equally over the field, and trodden deep into the 
mud. When the field is manured the surface is levelled by dra^^ng over it a loaded 
board called hendar (M.) or karadu hodiyona (K.). A day or two later, still if possi¬ 
ble in fine weather when the field is not deep in water, the seedlings are root^ by the 
hand out of the seed-bed and brought to the fields in baskets. A rake with short 
teeth,, ten to twelve inches apart, is arawn over the smooth ground to mark the lines 
in which the seedlings are to be set. The workers, who are generally women, follow 
with baskets from which they take small handfuls of eight to ten plants, and ten to 
twelve inches apart and as far as possible opposite the middle of the interval of the 
next row, thrust them about a foot deep. Except so much as is wanted to flood the 
lower fields the water is kept in the field, and when each field has had its share the 
channel to it is blocked. Two weedings are given, but as the field has been so carefully 
cleaned, the weeds are seldom strong. In ordinary years planted rice is ready for cut¬ 
ting in November or December, 

The second mode of growing rice is the kivri or kurf^i, that is, the seed-drill plan. 
This system is adopted in the hope that enough rain will fall within a week after the 
seed has been sown to make the soil muddy. It saves much labour, but should the 
rain hold off for about a fortnight the ground becomes heated and the seed suffers 
from the dryness and is eaten by birds.and lizards. At best the outturn is small. 

The third method is adopted when the early rain is so heavy that the seed-drill 
cannot be worked. Furrows are made by the fight plough and the seed is sown in 
the furroKv. This furrow-sowing system never yields a good crop. 

When one of the three regular modes fails, in the hope that the harvest may not 
be entirely lost, sprouted seed or mdlaki fK.) is sown. A sackcloth or matting bag 
is filled with grain, dipped in water, and laid in a warm close place. In three or four 
days tlje seeds sprout and are thrown thick and broadcast on the field. 

The fifth mode of growing rice is to root out the sprouted rice seedlings where 
they have come too thickly and plant them into the bare fields. This is the nc^ 
grower’s forlorn hope. It is called surdi (K.) or the cold crop, perhaps because it 
does not ripen till the close of the cold weather. . . j 

Ripe rice is reaped, and thrashed either by striking the ears against a j*.®C 
by beating them with a stick. After winnowing, the grain is carried home and dned 
in the sun. The husks of as much as is wanted for immediate use are beaten off m 
a stone mortar, ukhal i M.) or varalu (K.) by a wooden pestle, wnsa/ (M-) or vatiaki 
(K.), and the rest is stored in high cylindrical baskets called the,opening in 

which within and without are dosed by a coating of cowdung. 

In parts of Khinipur near the Sahyddris hvo crops of rice are grown every 
The first crop is sown with a seed-drill about the end of June, or is sown ^routca 
in August, ft ripens towards the end of October and is cafled the u 

November crop. The second crop is sown sprouted in November and December, ana 
ripens towards the end of April. It is called the Vaishdkh, that is, the 
or the sugi crop. The April crop is reckoned better than because 

is not exposed to the cold weather winds." {Bomb. Gar., XXI.% 248~25o.) 

Cultivation op Rich in the DhIrwAr District. 

It is stated that rice occupies about 6*42 per cent, of the tillage area ot 

this district:— , 

« It is grown almost whofly infthe woodyiwaste which is loc^ly called maUddu or hill 
land. Rife wants much an/ consUnt moisture. When it 
rice is always uncerUin, but this element of cl^nce rather 
Most rice-land is independent of simple rainfall for its water supply. ^*'® 
lands are watered from ponds and much is also watered by drainage from neightour- 

inir high grounds guided by water-courses or kalvds. 
rfucplie? from wells or, more commonly, from holes fed by 

Donds. The rice soil is red towards the extreme, west, and >rthc east it is a 


anti snaiiow* evtrii wivu anx-s inossusw ^ • s -.al, 

fn middle situations, neither very high nor very low, it is m'ddhng, 
where thercissmoisture enough, yields two crops, one of rice and the 
low lands or valleys it is of superior richness, of a rich dark brown, and yields exc 
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lent after-Krrops. Regular rice-fiMds are diviHed into level compartnrents a few feet to 
fifteen or twenty yards broad and varying in length according to the land-holder’s 
pleasure or the position of the ground. The slope of the ground or hill-side is 

A J _ _ * ^ ^ ^ f A I. _ _ aL A.I 


uaiiKoi^nc lorming pan Of me descending $tcp» l he eneci oi a nm or nsing ground 
teVraced in rice plots is extremely pleasing. The three kinds of rice land require 
almost the same labour. After harvest the poor soil seldom holds mojsture enough to 
allow of its being ploughed; middle class soib.even when not moist enough to yield an 
after-crop, is always damp enough to be ploughed, and the ploughing is a gam, as it 
makes the land more ready to receive the occasional dry-season showers. The up¬ 
turned grass and stubble roots die and rot, and the stiff clods crumble in the heat and 
air. At the end of March manure is laid in heaps. In early April the clods are 
broken by the leveller or korudu, or if stiir very hard, by labourers with clubs. In 
nelds which have not been ploughed after harvest nothing, except the laying of 
can be done till the nrst rains of late April or May, when the field is ploughed 
and the clods are broken by the mallet. The manure is then scattered broadcast 
from a b^ket, the surf^e is turned by the heavy hoe or kunti and the leveller or 
u ** Nothing further is done till rain enough falls to admit of sowing, for 

which a small seed-drill or kurgi is generally used. An acre of rice-land on an aver¬ 
age wants three to five loads of manure. If more is laid on and the rains are abund- 
ant, the crop will gain greatly; but with light rain in highly-manured land the crop 
will grow too freely and will probably dry without coming to ear. From the 25th of 
Ihc end of June, as. soon as the village astrologer has fixed the lucky day, the 
^ed-dnll is decked with green leaves, the husbandman bows before it, and sowing 

is closely followed by the halie~sal~kunti or light hoc to cover the 
seed, and the korudu follows to level the surface. In about eight days the seed 
sprouts, and in eight days^ more weeding begins with the yadi kunti or grubber and 
iS repeated generally once in ten or twelve days. In two months the seed-drill is used 
mr weeding, as the crop is too high and the fields are too full of water for the grubber. 
1 he weeds are always left to rot where they grow, and this constant supply of vege¬ 
table matter is one chief cause of the peculiar richness of the soil. The surrounding 
ndges are repaired, the earth cut from the front is heaped on the ridges, the bods are 
filled with water, and the leveller is passed over the crop. This gives the soil a 

smooth and beaten surface into which the water does not readily sink, but remains in 
pools. ^ 

, ,1^^® harvest b^ins about the 15th.of November in the drier land, but many 
hollows, where water lies deep, are seldom ready for reaping before the end of I>ccem- 
ber. An unusually dry or wet season may hasten or oelay tho harvest a fortnight 
either way. When rice is reaped it is left to dry on the field. It is then tied in 
s^heaves, built, ears outwards, in a stack, and left to season for a month. A pole is 
fixed in the field, and the ground for a few yards round the pole is beaten hard and 
cowdunged to prevent cracks. The floor is cleaned and swept, and the loosened 
a*"® scattered over it, and six or eight muzzled bullocks packed side 
n fu * ^ slowly driven over the sheaves round the pole. This goes on till 

all the gram h^ been trodden from the straw. The straw is then removed, and fresh 
sheaves are laid and trodden. Winnowing follows thrashing. Rice is winnowed by 
filling with grain a flat basket which is rata^ at arm’s length and slowly emptied into 
* ^ ® regular shake. The winnowing wind blows aside the dust 

Md the leav^ and the clean heavy grain falls on the ground. W' a a heap has 
been collected the grain is carried to the vill&ge, the outer husk a mioved by a 
wooden hand-mill or tolulikalu (K.), and, as before, is asecond time wianowed. When 

i®r®. ‘s stored in a large round basket or wattle-and-daub 

•Ik* ^ ground on beams laid across large stones^ and roofed 

with thatch. Every husbandman’s house has one grain basket in whk:h rice and 

j. stored. The only grains which arc generally stored in 

p are l^ian millet, wheat, gram, and cajan pea. Nine chief kinds of rice are 

cvrnwn in rik.4a»ia>X. «_ ^ w m • 


^ variety, hempgam or #cd, kerekgan or blacV, and gensdli, 

ofhpr af ck*^ quality. All are sown at the same time, and are reaped one after the 
evArv ‘ proportion of rice-fields su/»arcane is grown once 

withftiii-iwa* the soil has good natural moisture sugarcane is grown 

mav hf. the water-supply is plentiful, with as imirh wp.tcring as 

single grown without any irrigation, except « 

known a<; / when it is planted, is the smalt grass cane which is locally 

-kabbn, 1 he cane which docs not succeed without occasional watering 
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during the dry season is the large or garden cane locally known as gabras dolt. 
which hoT/fhei 

^conH ? damp till late m the year, Except in reH and light coloured soils, a 

^ 5 - 277 ?) ^ '* “ waterine-” (Bomb. Gas., (XXII., 

„ . VI—CULTIVATION IN SIND. 

c n passages, in amplification of what has already been said 

or Bombay^nd Sind conjointly, convey the main features of the rice culti¬ 
vation in the province of Sind 

i« ^ cultivation of nee the ground is plou£fhed once, so soon as it is sufficient¬ 

ly dry, and about the middle of April; if water be procurable from the kacha wells 
generally dug for this purpose, the seed is sown by means of a driU attached to the 
plough. When water IS not readily obUinable the soil is enriched with manure to 
|orce the f rowth of the plants and to allow of their being prepared for transpUnt- 
ing about the middle of June. The land is afterwards flo<^ed to a depth sufficient 
to allow the heads of the plants only appearing a little above the water, and this 
condition IS carried out during their growth. Rice crops are subject to injury from 
rats, blight, crabs, drought, or accidental over-flooding. ” 

Cultivation of Rice in the SniHSANOAR District. 

“ Rice is the chief staple, being 76 per cent, of the whole cultivation in the divi¬ 
sion, and next to it comes bdjn, which is in the proportion of 13 per cent. There 
are two distinct methods of cultivating the rice plant in this division. The first, which 
IS common to the rice-growingdistrictsof the Bombay Presidency, consists in prepar¬ 
ing, in the first'-instance, a nursery-bed, in which the seed, usually in the proportion of 
ijoft to the acre, is sown. Here, again, there are two different ways of preparing 
these nursery-beds, which are technically known as bijdrani and khamosk. By the 
fiist, the ground is well manured and ploughed several times, the seed, being sown 
by means of a wari, or funnel, during the last ploughing. Being sufficiently moist 
of itself, the soil does not require any irrigation, the plantslbeing usually ready for 
transplantation in forty days. They are then taken to other fields, previously 
ploughed oyer several times, but not manured, these, in some cases, being four or 
five miles distant from the nursery-beds, and here they are regularly planted out. 

By the second plan, the stubble-is burnt, which, with manure, is mixed with the soil 
of the intended bed, but not ploughed into it. The seed ts sown with the band. 
These nursery-beds are irrigate from kacha wells, and the plants are generally 
ready for transplanting in about twenty-five days. After transplanting, the plante 
are generally watered so as to ensure their being covered for two-tnirds of their 
height. Some of the finest rice lands so cultivated are sKuate in the Mirpur, Batoro 
taluka, on the Khorwiih canal, and here is produced a fine description of white rice 
known by the name of sug^si, other kinds are known as ganja^ motia, satria, 
and lari. The average yiejd per^ acre, in good land, is about 7 maunds or 5601b of 
cleaned rice, and in inferior soils 4^ maunds or 3401b. The average profit, after 
deducting expense of seed and cultivation, is R5 for the good, and K3 for 

the inferior lands. The second method of cultivating the rice, which is practised jo 
the southern portion of the Shihbandar and Ghorabari talukas, where tne lands lie 
low, is to sow the seed broadcast in a soil which is seldom previously ploughed up 
for its. reception. No transplanting is carried out, but the land reemves a slimy 
deposit from the inundation waters, and is partially flooded at high tides. Little 
or no labour is required in this kind of cultivation,^ as there are no canals to clear, 
water-courses to make, or land to plough. The high tides irrigate the crops suffi¬ 
ciently without the help of the cultivator, and such rice-Ia^s as these are, in 
consequence, in great request. The returns are heavy also, the crop acre often 
reaching as much as 14 maunds, or 1,1 soft of cleaned rice, and the net pecuniary 
profit to R15 per acre,*' (Gae., p. 759, 760.) 

Cultivation of Rice in the Indus Delta. 

One of the most remarkable methods of growing rice is that pursued 
on the swam 
sage, taken 

need only be remarkea in explanation tnac oy 

alluvial deposits formed by the river which are only slightly raised above 
the level of the sea 

“ Should the river, during thehigh season, have thrown up a bhtUl, the semindar, 
selecting it for cultivation, first surrounds it with a low wall of mud about three 
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feet in height. These bhulls, being formed during the inundation, are often 
considerably removed from the river branches dunng the low season. When 
the river has receded to its cold weather level, and the bkall is free of fresh 
water, he ta res advantage of the first high spring-tide, opens the bund, and allows 
the whole to be covered with the salt water. This is Kenerallv done in December. 
The sea water remains on the land for about nine weeks, or till the middle of Feb> 
ruary, which is the proper time for sowing the seed. The salt water is now let 
out, and as the ground cannot, on account of the mud, be ploughed, buffaloes are 
driven over every part of the field, and a few seeds of the rice thrown into every 
foot-mark, the men employed in sowing being obliged to crawl along the surface 
on their bellies, with the basket of seed on their backs, for were they to assume an 
upright position, they would inevitably be bogged in the deep swamps. The holes 
containing the seed are not covered up, but people are placed on the bunds to 
drive away birds until the young gram has well sprung up. The land is not 
manured, the stagnant salt water lemaining on it being sufficient to renovate the 
soil. The rice seed is steeped in water, and then in dung and earth for three or 
four days, and is not sown until it begins to sprout. The farmer has now safely 
got over his sowing, and as this rice is not, as in other cases, transplanted, his next 
anxiety is to get a supply of fresh water, and for this he watches for the freshes 
which usually come down the* river about the middle and end of February, and if 
the river, then reaches hls'6/iK//he opens bis bund and fills the enclosuie with the 
fresh water. The sooner he gets this supply the better, for the young rice will not 
grow in salt water, and soon withers if left entirely dry. The welfare of the crop 
now depends entirely on the supply of fresh water. A very high inundation does 
not injure the bhull cultivation, as here the water has free space to spread about. 
In fact the more fresh water the better. If, however, the river remains low in June, 
July, and August, and the South-West monsoon sets in heavily on the coast, the 
sea is frequently driven over the bhulls and destroys the crops. It is, in fact, a 
continual struggle between the salt water and the fresh. When the river runs out 
strong and full the bhulls prosper, and the sea is kept at a distance. On the other 
hand, the salt water obtains the supremacy when the river is low, and then the 
farmer suffers. Much bh^ll crop is destroyed in the monsoons and during heavy 
gales. The rice is subject to attacks also of a small black sea crab called by^atives 
Kookaeet and which, without any apparent object, cuts down the growing grain in 
large quantities, and often occasions much loss. If all goes well, the crop ripens 
well about the third week in September, and is reaped in the water by men, either 
in boats, or on large masses of straw rudely shaoed like a boat, and which, being 
made very tight and close, will float for a considerable time. The rice is carried 
ashore to the high land, where it is dried and put through the usual harvest process 
of division, &c., and the bhull is then, on the fall of the river again, ready for its 
annual inundation by sea water. ** {III., 4>S.) 

VII.—CULTIVATION IN THE N.-W. PROVINCES & OUDH. 

R^i^ences.— Wright, Mem. Agric. of Cawnpur ; Hoey, Trade & Manuf, 
N. Jnd., 4, 8o p Duthie & Fuller, Field & Garden Crops, ts~20 • 
Atkinson, Him. Dist. {X., N.~W. P. Gae.), 68$; Agri.~Horti.> Sod 
Ind. .^Transactions, I., ig, 45 p II., 88; III., 82-90, 117-224, 166-17/ 
Pro., 266p IV., 62, 6j, too, loi, ti 3 t i20-124: V., 3 s-j 7 , 60-62p VI., 246 * 
VIII., 95, 161, t62. Pro., 39 * : Journ, {Old Series), VIIl.,Pro.,it2*- 
GaaetUers:^{N.-W.P.), I.{Banda),86. 90 , 93 , // 5 , H 9 : Hamirpur, tso\ 
*S6: Jhansi, 252 p Lalatpur,3i2, 3 ;$, 3i6,349p II., Shaharanpur, t6o 
167 p Aligarh, 375 * 334 ; HI., Bulandshahr, 24; Meerut, 225,226, 23;* 
232; Muaaffarnagar, 463, 464-465, 466, 483 munji ricef IV., Eta, 30*- 
Eldwa, 248; Mainpuri, $25 y'ooild rices); V., Budaun, 28-29, 3 $; Bijnor 
267,269, 299, 336 ; Bareilly, $ 4 ** SS 7 ‘ 5 S 9 {PiUbhit rice) ; VI., Cawnpore\ 
28, $2, 134, i 38 , 154* 254 ; Gorakhpur, 321 - 324 , 33 * {Carolina), 334, 339 
3 (^, 4/1, 4*4 {Nepal rice), 474 , 477 * So*, 5 o 3 , 525, s 33 , $ 39 ; Bacii, $$8, 
$ 37 , 539-590, 646, 694* 700, 704, 735, 745 , 769, 775 , 73 *, 734; VII., Faruk- 
hahad,34; Agra, 448-449* 4S3 : VIII., Muttra, 4* ; Allahabad, 30-3* ; 
I^tehpur, 1819: IX., Shuhjakanpur, aS* * 32 ; Moradabad, ff, *22; 
Rampur, *6, 33 ; X., Himalayan Districts, 68$; \(Oudh) Intro- 
ductx^, IX., Bahraich, *$3 {extent twice cropped), 154, tsi, 159 ; Bara 

• Fyaabad, 4 * 4 - 4 * 5 * 4 * 9 * 423; Gonda, 498, 522, 
523; II,, Hardox, *7, 23; Kheri, 159, 160, 182, *86; Lucknow, 3*4- 
3 * 9 , 329: III., Partabgarh, 79, 83 {wild rice); Roe Bareli, * 83 , 196: 
Sxtapur, 3 ss, 356, 358, 366 ; Sultanpur, 422, 424 : and Unao, $23, 524. 
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Cultivation 


Area under, and Traffic in. Rice. 

Cl. ashown as under rice in these provinces (in the Agricultural 
statistics of the Government of India for 1888-89) as follows 

North-West Provinces.4,338.9^3 acres. 

.. 


>» 


778,151 acres. 


If we accept lo maunds an acre as an average yield, the total produc¬ 
tion would have been, for the year under reference, 6,77,81,550 maunds or. 

The returns of internal trade show these provinces to have 3 net export 
of 1,38,620 maunds. Of the gross exports (chiefly paddy), the Panjdb 
5»78,659 maunds, R^jputana and Central India, 2,01,845 maunds, 
while Bombay got 82,489 maunds. Very little rice from these provinces 
would appear to be exported to foreign countries, as Bombay and Calcutta 
port ^wns are shown as drawing only 3,081 and 2,843 maunds, respective¬ 
ly* ® transfrontier land trade with NepAl, Thibet, &c., last year 
showed a net import to the credit of the province 6,90,623 maunds. De¬ 
ducting the net export by rail and adding the net transfrontier import to 

the estimated production, the balance would be the amount available for 
local consumption which expressed to population (44 millions) would be a 
little more than j^^yths of a seer per head. In Bareilly Mr. Moens estimated 
the production at 14*8 maunds. Messrs. Duthie & Fuller say that in the 
Meerut, Rohilkhand, and Benares Divisions and in North Oudh broad¬ 
casted and unirrigated rice may be assumed to yield an average of 12 
maunds per acre, while, in the drier districts towards the centre and 
south of the Provinces, 10 maunds is the highest average which can be 
safely taken. The outturn of transplanted and irrigateci rice may be es¬ 
timated at 16 maunds per acre, the produce being superior to that of broad¬ 
casted rice in quality as well as quantity, and hence it commands at least 
50 per cent, higher prices in the market. These figures of outturn are* how¬ 
ever, of unhusked rice and must be reduced by at least 25 per cent, to 
arrive at the yield of husked rice. From these opinions, as well as a large 
series of other statements.and experiments, it would seem that the Bengal 
yield of 10 maunds of rice to the acre would be a safe average. But the 
extremely small amount this represents as the daily consumption per head 
of population must be admitted throws consideraole doubt on the degree 
of dependence that can be placed on any factor as expressing the average 
for a province. In the case of Bombay the returns of yield show the people 
to be consuming more rice than in Bengal and the North-West Prov¬ 
inces, an idea which is probably open to grave doubt. 

Rotation of Crops, Manuring* &c. 

No particular rotatioi. is followed ; in damp localities it often alter¬ 
nates with sugar-cane, and in the western districts of the Provinces with 
gram, barley or peas. But it is commonly grown year after.year in the 
same land, and, moreoyer, when broadcasted and cut early, is generally 
followed by a crop in the succeeding rabi, and the land is thus drained by 
two crops within the year.” 

“ Rice is almost always sown alone, the peculiar conditions of its culti¬ 
vation not suiting any other crop. Occasionally the greater millet {Judr) 
is sown mixed with it, but more as an insurance against an overlighi 
rainfall than in the hope of gathering a double crop. The suitable soil if 
stiff clay which commonly forms the bed of the drainage depressions and 
basins, ‘n w’lich rice cultivation most frequently occurs. Rice can even 
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be grown on «?rir or saline clay, provided that an ample supply of water 
be given, and evaporation from the soil be checked by never allowing the 
surface to become dry. Manure appears to be very little used for broad¬ 
casting rice. The nurseries in which transplanted rice is raised are gene¬ 
rally heavily manured, but ithe application of manure to the fields in 
which the seedlings are tran^lantea is only reported from the districts of 
the Benares Division in the Gogra-Ganges Doab, where cattle are said to 
be herded on rice fields, and earth impregnated with saltpetre is occasion¬ 
ally use as a top-dressing’’ {Field and Garden Crops), 

METHODS OF CULTIVATION, SOWING, REAPING, Ac. 

The account of rice cultivation in these provinces, as given in Messrs. 
Duthie & Fuller’s Field and Garden Crops, is so comprehensive and 
so fully embraces the main peculiarities that it may be here freely repro¬ 
duced 

Forms of Rice grown .—The varieties which rice has developed are 
more numerous and more strongly marked than those of any other crop. 
In the District of Bareilly about 47 distinct varieties are enumerated, and 
it is probable that in the provinces their number considerably exceeds loo. 
Their names, however, vary so greatly from district to district as to be 
of little or no assistance in identification, and hence no useful purpose 
would be served by giving a list of them here. Judged by their leading 
characteristics the varieties may be thrown into three classes—the first, 
including those with a tall habit of growth, with the ear protruded from 
the sheath, feathery and drooping, and with thin, usually yellow-husked 
grain ; the second, including varieties with a shorter habit of growth and 
stouter stems, with the ear not so prominent and carried more erect than 
that of the preceding, and with thick yellow or red-husked grain ; and the 
third, comprising the common varieties of paddy, with short, strong stems, 
ear partially enclosed in the sheath and grain-husk dark coloured or 
black.” 

” The varieties of the first class are the most highly prized, the common¬ 
est being those known as naha, bdnsmatti, bdnsphal, and jhilma. The 
seondhi and sumhdra are the principal varieties of the second class, while 
sathi (so called from its growth covering 60 days) is far the most important 
of those included in the third class, and, if its area be alone regarded, the 
most important of all the varieties. Munji is a term of varying mean¬ 
ing, denoting in some places {e.g., MuzafTarnagar) high class rice, and in 
others being merely a general term for rice sown broad^cast and not trans- 
filanted. This leads to another and a much simpler method of classifica¬ 
tion, in which the varieties may be grouped according to the method of 
their cultivation, as (i) those transplanted from seed-oeds, and (2) those 
sown broadcast. As a general rule, the finer varieties, falling under the 
first two classes above named, are raised in seed-beds and planted out, 
while the coarser kinds are sown in the field broadcast. It may be 
mentioned that a kind of rice (Hygrorhiza aristata, Nees.) is commonly 
found growing wild round the edges of the lakes and marshes, being known 
as passari, passai or phasahi, and a sub-variety as tinni (Partabgarh). 
The grain is eaten by the poorer classes, being often collected by sweep¬ 
ing the plant heads with a basket,” 

The cultivation reaches its maximum in the belt of districts under¬ 
lying the Himalayas, and increases very largely as we go eastwards. 
This merely, of course, illustrates the fact that a plentiful supply of water 
is the first requisite for rice growing. 

Sowing and Reaping .—There is greater latitude in the period for 
sowing and harvesting rice than in the case of any other crop, it being 
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Cm Aay t ™Novembr ‘h *" all months 

^ broadcasted rice is sown (wo 

methods of «Sron'‘'"F>^ and in this case there are two 

erCh sthnufated C; ^ '''■^ germination is promoted and its 

fob* °y frequent and copious irrigation until the rains break 

nlnfC^ advantage of a fall of rain in Apr^ and May. tL ™Tis 

allowed to lie unirrigate^and the 

rains induces 

u^ befo^nL ^ if the seedlings come 

mined - commence, they are speedily dried up and the crop 

and e^e’t t^^rirp *" 's to be able to harvest early 

^rA/^ani K K ■ ^ /'■oond in time to be followed by one in the 

in mprpiv nrpnir^ It *•; bringing up the young plants instead of 

m merely preparing the ground for ploughing. 

hpdc transplanted (or jarhan) rice is sown in seed¬ 

beds at the beginning of the rains, planted out after a fortnight or three 
weeks, and cut in aghan or November, whence it is also called aehani, 

A very small proportion, however, called boron Jethi, or hot weather rice, 

IS sown in January plants out in February, and cut in May. This is 
only practised in slimy soil, along the edges of tanks or b^s of rivera, 
which are planted with rice as the water becomes shallow frpm evapora- 

rl?”’ jabour of an especially disagreeable kind is required, and 

this method of cultivation is, therefore, chiefly confined to the fisher and 
boatmen caste. The area under boron rice m i88o-8i in the 3q tempo- 
ranly-settled districts of the North-West Provinces was only returned as 
a little over 5,000 acres.** ’ 

Tillage, "A great portion of the rice land in the Sub-Himalayan 
districts IS prepared by being dug over by the mattock during the cold 
and hot weather months, when the soil has been softened by a fall of rain. 
Labour is cheap in these districts, and practice has produced dexterity, 
and in consequence an acre can be dug in this manner to a depth of six 
inches for about R2-8, while at the contract rates allowed in Dodb Dis¬ 
tricts it would cost at least R8 or Rio. Fordand not dug in this way, the 
number of ploughings varies according as the crop is to be sown broad¬ 
cast or planted out, being two or three in the first case, and from four to 
six in the second. The soil is pulverised and weeds collected bv a rough 
harrow made by fixing a row of pegs in the ordinary log clod crusher. If 
the land lie at all saline the harrow is not used, since by rendering the 
earth more compact it is said to facilitate evaporation, which brings of 
course the salt to the surface. ^ 

Sowing .—“For sowing, the soil must be thoroughly moist, but maybe 
a miry slush, on the surface of which the seed is scattered and harrowed 
in. If the rice is sown broadcast 40 seers to the acre are held sufficient. 

If seedlings are to be raised in a nursery much thicker sowing is followed. 

It is a common practice, especially when the weather at sowing time is 
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very wet, to give an artificial stimulus to germination by soaking the seed 
in water for a night, and then leaving it for a couple of days covered with 
damp grass. If the crop is to be transplanted, the nursery should be 
about x^th the size of the field. The seedlings are taken up when about 
a foot high, and planted out in regular lines at distances of six inches, 
from two to six seedlings being planted together. 

Irrigation. —“ For rice which is grown in the hot weathet months, fre¬ 
quent and copious irrigation is absolutely necessary whether the district 
be moist or dry. Rice sown at the commencement of the rains and cut in 
August or September under ordinary circumstances needs no watering, 
but the transplanted varieties, which are not ready for harvesting till Nov¬ 
ember, need two or three waterings after the rains have ceased. Of the 
total area under rice in the 3c temporarily-settled North-West Provinces 
Districts, only 15 per cent, is returned as irrigated, and this may be pre¬ 
sumed as the proportion which transplanted bears to broadcasted rice. 

“The rain water is carefully economized by surrounding the field with a 
bank which prevents any great loss of water by surface drainage. Irriga¬ 
tion, if required at all, 15 required in such quantity that wells are almost, ! 
if not quite, useless for the purpose, and the crop can only afford the less i 
costly w'ater which can be derived from tanks, rivers, or canals. The ' 
effect of the Ganges canal on rice cultivation is seen very clearly in the 
Muzaffarnagar District, where transplanted and irrigated rice, which was 
formerly almost unknown, now occupies 50 per cent, of the total rice area. 

Weeding, —“ At least one weeding is, as a rule, given to broadcasted 
rice. Planted rice is reported in Cawnpore to be more frequently weeded 
than broadcasted, but in Allahabad it requires no weeding at all. The 
explanation of the discrepancy is to be looked for in the previous prepara¬ 
tion of the field; if the weeds were thoroughly eradicated then, subse¬ 
quent weedings might be rendered unnecessary. 

Harves(ing.'~^**'X\\^ crop is cut with sickles in exactly the same manner 
as wheat or barley. T.he most common method of threshing is by beating 
out the grain with sticks, but it appears that in some localities the grain 
is trodden out by cattle, the ears having bc‘en previously separated from 
the straw, which “is too succulent to break up into chaff as is the case with 
wheat or barley. The straw called KpiaV) is used for cattle fodder when 
all else fails, but is very innutritious, and possibly this may be the reason 
why the agricultural cattle of rice districts are the worst in the Provinces. 
The grain after being threshed out does not lose its husk, and in this con¬ 
dition is known as dhdn. The husk is separated by pounding the grain 
either with a wooden pestle (mansari) in a mortar {akkali), or in the lever 
mill known as the dhekoli. The husking is sometimes facilitated by soak¬ 
ing the grain in warm water and allowing it to dry. Of course so rude 
a process destroys some portion of the produce, and of the 60 to 70ft of 
cleaned rice which can be obtained from looft of dhdn, from 10 to 15 per 
cent, will be broken and crushed and of little value. j 

Diseases Injuries. —“ Rice has most to fear from the green fly called 

ganduki or tanhi, and since the attacks of these insects do not commence 
until towards the end of August, it is the finer varieties which suffer most, 
prong and healthy plants suffer much less than backward ones, and this 
furnishes another reason in favour of sowing being as early as possible” 
{Duthie fsf Fuller's Field and Garden Crops, pp* I7~sg). | 

district reports on rice cultivation in these provinces ' 
may be here quoted in amplification of the facts already given | 

Cultivation of Rice in the Bareilly District, 1 

Rices are by far the principal crop of the autumn harvest, and in Hareillv nroDe*’ ^ 
occupy indeed more land than any other crop of either harvest. The so-called Pili- ' 
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bhit rices are grown not in this district, but the TarAi. There is, however, a large 
trade in such rices at Pilibhit, and hence the name. Rice cultivation is thus descried 
by Mr. Moens. 

seed is first steeped thoroughly for a day, then wrapped in straw or cloth for 
three days, and usually sown on the fourth ; but if the field is not ready by that time. 
It IS re-dned in the sun, and will remain for 15 or 20 days fit for sowing. The sow- 
ings are called according to the time and method of cultivation employed. (1) Gaja—~ 
1 hese are the first sowings made in Baisdkh fApril-May). I'he field is filled with 
waterand thoroughly ploughed four or five times over with the water on it till the 
earth is converted into a fine mud (till it is gauj}» The water is then let off, and the 
held allowed to become half dry iant)^ i.e.f the surface is allowed to dry to a depth 
of three or mur inches. It is then sown and thoroughly irrigated every third day till 
the rains. I he crop is cut in Sdwan f July-August). 1 he produce is heavy, but the 
f expensive and laborious, and only possible where water is close at hand. 

(2) Bhtjua—^ n a.rabi khetyiAsh^en selected, two ploughings are given in the ordi- 
nary way, otherwise four or five. The field is then irrigated, and when the land is 
I*"/ u ^ seed IS sown in Baisdkh'Or yeth (April-May or June) and left. 

*•11 4.U * c weather keeps hard and dry the seed germinates, but does not spring up 
till the first rams. If, however, rain falls shortly after sowing the seed springs up, 
the young shoots are parched and killed by the hot weather that follows, and the crop 
IS lost. It suc^eds best in years when the rains set in late. The crop is cut in Bh(%^ 
(Augus^September), and the field can then be thoroughly prepared for a dosdhi 
tabi crop. This method is chiefly prevalent to the north of the district, and is much 
encouraged by the zamindArs. Where rents are taken in ..kind, and water is easily 
obtainable, anjana, sathi SiXid seorhi are the kinds chiefly sown thus. (3) Kundher *— 

1 his IS very similar to gaja. Land is selected on the very edge of a jhil or pond, 
and thoroughly dug up with a kasi and divided in kiydris (beds); water is then let 
in and the land ploughed three or four times. The seed is then sown and ploughed 
”?• The sowing is in Phdlgun (February-March), and the field kept constantly wet. 
The crop is ripe m Asdrh (June*July). Sathi Is usually selected for this kind of culti¬ 
vation. The land is usually let for kunJher in bits or pars of about two kacKa bighas 
^ch, at so much pdr: money rates are almost always paid. (4) Ratiha or raso- 
f<2--These are the regular sowings in the ordinary rat or season, hence the name. 
Tney are either (a) khandhar^ where the rain of flood-water is collected in the kiya^ 
ground ploughed, and the seed sown wet on the water and ploughed in ; 
the water is let off when the seed sprouts, and for four days afterwards no water is 
given; after that anv amount is beneficial, so long as the top of the shoot is not 
covered ; or (b) kukhana, where the ground is ploughed and sown broadcast in the 
ordinary manner, 

"The ratiha sowings are between the last ten days of Jeth (May-June) and the 
middle of Sdwany not later; and the crop is ripe in kuar. Karttik, or Aghan (^p- 
tember, October, November or December), according to the kind of rice, and time 
of sowing; four to seven ploughings are given. The land is very rarely manured, 
as the rice would then run to straw and be laid, and weeds would be encouraged : 
five sers per kacha bigha, or 86ft per acre, is the usual allowance of seed. Ratiha 
sowings are rarely irrigated artificially; the rainfall gives sufficient water. Well- 
irrigation is never used for rice. For a full crop water is required up to fifteen days 
before the commencement of harvest. 'J he necessary amount is generally supplied 
by the natui;al rainfall. If jharda grass springs up, the field is weeded once, other¬ 
wise not. Rice is sown, as a rule, in mattiydr soils, but sdthit banki* dhaiilla, and 

nvpn ftntihUarrhn. orA alcn Ci-iiarA in ii n/\ceShlA. fiAWincrc COmmCflCC Of! A 


WHICH (HO uramarv mecnoa^ or in a nurseiy or pAHifr4. anu 
transplanted. No delay must take place in this work, so that the plants may be as 
short a time as possible above ground : a calm day is selected for the purpose. As 
soon as the transplanting is completed in a kiydri the water is let in to overflow the 
plants. The harvest time is r^ulated by the time of sowings, which is early or 
fate according to the rainfall, ^oadly speaking, the coarse rices are sown and cut 
early; the finer kinds are sown early and cut late.'* 


* The word kdndher i$ elsewhere in Rohilkhund applied rather to a variety of rice 
than a method of sowing rice. 

t The kherapati is the village god. 

t The birha of Fatchpur and Allahabad, hihnaur of Benares, and khet hiyar of 
Gorakhpur. 
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“The operation of husking {chhatdoS the rice is performed by men of the Ban* 
jara caste. According to the contract most in vogue, they retain the chaff and three- 
eighths of the grain, returning the remaining five-eighths to their employers. It is 
usually reckoned that in forty seers of the paddy or unhusked crop there are 27I clean 
rice, 2^ broken nee (iinki or khanda)^ and 10 of husk (chanus or ghut). I he last is 

the established perquisite of the ponies who accompany the Banjaras on their wander¬ 
ings. 

. ^®stroy a moth {lirka) by which the rice is injured, the plants are smoked 
with aniseed (ajwatn) or mustard-oil, carried along their tops on a lighted cowdung 
cake. Other enemies of the crop are the bakuli, a green caterpillar, rust (agaya), 
and the weeds or grasses known as dhonda bhangra ( Verbesina prostrata)^ bansi, 
o.r\Q garg'asa. The seed of the dhonda is eaten by the cultivators, the gargwa by 
cattle, and the bansi by buffaloes. The average produce of unhusked rice, as ascer- 
^mud by frequent experiment, amounts to about i,2i81b per acre, of which 8371b will 
be cleaned rice, 76® broken rice, and 3056) husk. The straw which is used as fodder, 
will Average from 1,300 to i,40oQ) per acre. The best rice is raised in the northern 
and easterrt parganahs, in the southern only sdthi and the inferior kinds are grown. 
Land suit^ \o\ sdthi rents at R2 to R3-3-0 per acre; for anjana and similar rices 
from K3-D-0 to R4-6-0 per acre, and iorjhilma usbds, and the superior rices, at R4*i2-o 
to K7 per acre. 1 he crop is very variable, and in an average period of five years one 
failure, three second-rate harvests, and but one of the first class may be expected’* 
(North-West Provinces Gazetteer^ V.^ 557). 

Cultivation of Rice in the Gorakhpur District. 

/. principal growth is rice (rfAan), for whose culture and irrigation the moist 
wrai soil and numerous streams of Biniyakpur and 1 ilpur afford exceptional facilities. 
More of It indeed is grown than of aji the crops put together, and the rice fields often 
present an unbroken expanse of some miles in extent. In parganah Haveli also the 
crop occupies a large area, and it is met with everywhere in the district, though to a 
small extent only in the southern and eastern tracU. A species of rice called boro 
must (^ elsewhere described, as its cultivation and time of reaping differ from those of 
the ordinary dhdn. Dhdn may itself be divided broadly into two classes—and 

0 ^wXCL MS* 

The former is sown in Jeth (May-June) on land which has been left fallow since 
the autumn h^ry^t of the former year. The ground is ploughed in Pis (December- 

(january-February) in order that the sun may penetrate and warm 
wimout hardening it overmuch. The field is again ploughed before sowing in Jeth. 

It IS considered ^vant^eous if a shower or two have fallen before this: but whether 
It rams or not, themed must be sown by the end of the month just named. Seed 

® IS called dhuria bd-mag u>,, dusty or dry sowing). The soil 
receive the crop is that lying low enough for the water to lodge, but 


seWl h, t treatment is said not to injure the 

Mm ^ 11^ \ eradicate weeds which would otherwise choke the young crop. In Asdrh 

HTchilH?] which may have sprung up are weeded out by women 

Sled «W ' receive as wages about 2j srers o 1 rfee a day. This pVoceSTs 

^ed mrai. The amount of seed sown on the recognised btgha varies slightly in 

^'stnets, the highest being 28 seers in B^nsgaon! the loxvest 

rfinc anJi- sowing, the crop is generally dependent on the 

around it is^nol"/J^y thrives most when the water 

round it is not too deep, its sower prefers a season of light and sustained to onp nf 

highTo redin^tho tI**® "*■ feet 

the water. The crop grows rapidly and is cut in Kudr (ScDtember. 

October), or sometimes at the end of Bhddon (Aucru<:t^c;-nf^fnK<.r^ LuRu . 


anjoMwa, sina, kauria, oajbel, and bandela. 
Ihe second kind of dh^n. agAa«». issom 


jarhalu Ibut nl"r^ somerimes distinguished from its synonym 

) g nerally sown or scattered (chhituo) over fields which have Iain fallow I 
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for some time and have been prepared, like those for the bhadui dhan^ some months 
beforehand. Often, however, a Held in which gram, kirao or linseed has been sown 
is selected for crop. The st^ks of the former one, being dug into the ground and 
mixed v\itb the soil about two months before the rice is sown, form a kind of manure* 
The seed is sown in Asarh about a maund to an acre, and just as the crop has begun 
to rise from the ground, it is ploughed up afain and dug into the earth. Alter a time 
it sprouts afresh with greater strens^ than before. 

It^ is cut generally in Kartik (October-November). The second variety, behan, is 

Helds. 
February) 

water made to mix well with the soil. A plank heavily weighted is then dragged over 
it, and when the earth has become quite soft and slushy the seed is sprinkled broad¬ 
cast and the plank taken over once again.. About 30 to 35 seers of s^ed are sown to 
the acre. After a month the plant is usually ready for transplantation to the second 
Held, which has be^-n carefully ploughed for some time previously. If the crop is 
good one, a bis-wa's growth in the oiyaf Held is enough for planting a bigha in the new 
,one. I'he plants, which are one or one-and-a-quarterfeet in height, are stationed in their 
new home at distances of some two inches from one another. As it is necessary to 
complete this work quickly, a great number of hands are employed, the average 
being a dozen men or women to the authorised bigha. These persons, if hired labourers, 
get two radios of rice and a quarter ser of charban^ or, if tney prefer it, two annas a 
day. A considerable quantity of water is needed for this crop, and the walls of the 
Helds are usually high and strong, so as to keep in the rainfall. The harvest is most 
often in Aghan (November-December). For carrying the crop to the threshing floor 
the labourers get either two annas datl^ or one sheaf in 16, or if the harvest be poor 
and labour plentiful, one in 24 only. This kind of rice being cut very late, it is im¬ 
possible usually to grow spring crop on the same land. The same Helds are therefore 
used year after year for this crop alone. When it is cut, stalks of about ten inches 
high are left in the Held ; in the hot weather these are burnt and, as soon as any rain 
falls are dug into the ground, forming a valuable manure. Amongst the best kinds of 
aghani dhdn are the following:—Finer {Mihin) grains, phen, gauria, beharni (white 
and black), sydmjirat gurdhi. Coarser {mota) grains, harbelas, rdjal sahdiya, 
karga^ nainjotf and angetha. The aghani rice is, as a rule, more valuable, and yields 
for the same area a larger outturn than the bhadui, but the latter of course leaves the 
land vacant for a spring crop. In Sidhua Jobna a class of rice cajled sengar is largely 
grown on lakes or ponds where the depth of water during the rains prevents the ordi¬ 
nary kinds of rice being grown. Its peculiarity is that it floats on the top of the 
water, and that the growth of the plant, whose roots are Hxed in the ^il below, keeps 
pace with the rise ot the surface even when that rise is sudden. It is cut in Noyem- 
Mr, very often from boats, if the rains have been late and the water has not subsided. 

In a good season the yield of ric« is very great, and rice its If is the staple food of 
the poorer classes througijout the district. The outturn per acre of this and other 
crops will be shown on a later page. The process of threshing the rice or rather of 
treading it out wiUi bullocks, is the same as elsewhere, and known as dauri! But 
thoroughly to separate the grain from the husk^ to turn the dhdn into chdnwal, an¬ 
other process is required. I he rice is placed in a dhenki or wooden morUr and 
pounded with a pestle, which hinged on a fulcrum, falls by its own weight and is lifted 
by the pressure of a foot on its lighter or pedal end. Three sers of dnin yield two oi 
ceawtoa/and one of chaff (Mwsa). 

The husking Is usually the work of hired labourers^ who receive as wages one seer 
in twelve of the grain** {North-West Provinces Gaaetteer {Gorakhpur DtstrictU 
VI., 321-324)- 

Cultivation op Rice in the Budaun District. 

** The cultivation of rice differs according to the variety sown, the principal varie¬ 
ties being sathi, jhabdi. and khonder. Of these, the most common is the satht, ^ 
called because its crop npens about sixty {sdth) d^ys after appearing al^ve ground. 
The seed, which is steeped in water all night before sowing, is, after the beginning ot 
the rains, sown broadcast in moist or marshy ground prepare for its reception oy 
two or three ploughings: and the crop is weeded once or twice during its growth. 

The jhabdi, on the other hand, is sown at the^ beginning of the hot weather, and is 
slowJn growth, being rarely ready for reaping until December. As the young crop 
has to brave the Herce heat of the summer winds, it 911;^ of cwrse be wwn in the 
neighbourhood of a swamp, or some other spot where irnntion is e^y. I ne crop is 
watered regularly until the beginning of the rains and its field is, before the 
ploughed about half a dozen times. Khonder is a variety resembling jhabdt, inc 
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only difference between the cultjre of the two being that before receiving the former 
"®*d Tnust be first prepared by irrigation” [hlorth^West Provinces Gasetteer^ 

Cultivation op Rice in Oudh Proper. 

Rice is extensively cultivated. In the introduction to the Oudh Gazet¬ 
teer the following passage occurs which is of interest in connection with 
nee :— 

“The principal kharif staples are rice, Indian-corn, and the millets, 
and the choice of crop is determined by the lay and character of the soil. 
Rice grows best in low stiff land, where the water accumulates first and is 
most slowly absorbed, maize on a light soil raised slightly above the floods. 
The 5deld of the first is sometimes as much as twenty maunds per bigha or 
2,oooffi per acre, but three-fifths of that is considered a fair outturn ; the 
latter will occasionally yield four cobs to the stalk, but it is seldom that more 

^an three are fertile, and the agriculturist is contented with two good heads. 

1 he ^eld is heavier than that of rice, 3,^oft per acre being an outside, and 
2,oooiD a fair average, crop per acre. The smaller millets are less produc- 
tive, grow on inferior soils, and exact less trouble in cultivation. Among 
the inferior crops, which are cut during the rains, are mendwa, kdkun, and 

grains which form the principal diet of the very poor. 
1 he finer kinds of rice, which, instead of being sown and reaped on the 
same land, are transplanted in August from nurseries near the village 
site, do not ripen till the end of November, and form the most valuable 
Item of the kenwat crop. The average yield is at least 20 per cent, 
greater than that of the early autumn varieties, and the grain is smaller, 
better flavoured, and commands a rather higher pric^ The taste of the 
native differs diametrically from that of the English market, and the consi- 
deration m w'hich the different kinds of rice are held varies inversely with 
their size {Oudh Gazetteer, /.. ^ 

It will thus be seen that, according to the remarks above (if the birha 
be taken at |thsof an acre), the yield of rice would be 124 maunds per acre, 
3 >® 3 » 9 ^> 35 o maunds for the whole province. 

Cultivation of Rice in the North-West Himalaya. 

‘‘•‘bitted grain is, as may be supposed, the principal rain-crop in the 
lowlands, and is also largely cultivated m the hills up to6,500 feet, where some^of the 
tnost valuable varieties are raised in the deep, hot valleys. In the hills, the agricul- 

middle of February, when the land has to be pre- 
J® “s^***y sown where mandua has been raised in the 
R A manure from the cattle-sheds is spread over the ground which 

nf thA”*^ stor»es. The terrace walls are repaired and the roots 

Anrih nr ^V® and burned. In BaisaJkh (March- 

fu??oL whfk the land is ploughed again and the seed is sown in the 

oUntc ^ of wood drawn along them. When the young 

drtwn nu? Vk®*"^ Urge raUe or harrow il 

remove the weeds and thin the planU. Where water is 

^ highly-manured and irrigated nursery 

the too ^emi-liquid mass. Manure is then addrd and the seed is sown on 

covered over with leaves, especially those of the ch(r, which are said to 

excellent top-dressing manure. The young 
fo^Se onrn from the nurseries by the women and children in June-Jaly 

are cohort J in iscommonly the sweepings of the catUe-pens, which 

which th«‘o?fI? heaps on a place set apart for it in the field, usually that in 

their droDofnil regularly penned {khatta), to economise the Collection ot 

and tw gf anTh«^collected and allowed to rot in heaps on the field, 

ing a“d cost nothing but the labour in gather- 

the weeds rAmnt£/i ^ small one, the earth is loosened and 

ar* '^®"’oved by a srnall iron sickle (kutala). In July-August the weeds 

g removed, whi rf the land is kept inundated with water, and by the end 
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of August the poorer high land varieties are ready, and by the end of Sentember 
or beginning of October the finer sorts grown on the low lan^s. Rfce is cut 
root and stored on the field in stacks (la«y«>a) with the ears inwards There it is 
left for four or five days to dry, and after that the grain is trodden out by cattle on a 

st^ks iptyaial) are m^e up in bundles (pula) and stored round a pole or in the^fork of 

food for cattle and bedding for the poor. The £rain is taken £001^ 

baskets plastered with mud or cowdung, called korangas or ddlas. Unhusked ricd 
isknm^ ^ rfAart m Kumaun;and before buskingit is again dried in the sun and then 
pounded in a wooden or stone morUr called an Skhal.The pestle (mwa") in use is 

iron, and 's pounded three different times before the din rice or 

cAdwwa/ is produced. The chaff (chtla) is used as fodder for cattle, and the husk (pithi) 

?s^Sa)^wh1ch°i“s"hd§'i?' the poor. Winnowing is performed by ashord-shaped basket 
(sM^a) which IS held at such an angle to the wind as allows the chaff to fly off, or the 

pou'nds^of^icl sid^oS"""^ and the teket is used as a fan. One «rf/i or about four 
?monnf nfh produccs in irrigated land 35 ndlis of unhusked or one-half that 

nTv noS^nd nce-seecf in up-land unirrigated land about half as much. 

ripens from eylv September; common irrigated rice from early Octo¬ 
ber and the better irrigated sorts from the middle of October. In Dehra Diin there arc 

three principal varieties, the cAai/rt*, Aa//y«, and kydri or transplanted. The first, 

is sown in unirrigatedlLd in March-April 
L^d and iA ^ /fa/ifyM is sown a month later in similar 

of VVlTi? ^ known as anjani and naka. The kydri fur- 

vn^n^ ‘he sceds arc sown in nurseries in April-May. ^d the 

^ transferred in the following two months to well-irrigated fields, 
d carefully weeded. The principal varieties arc the ram/awdm and 
U warm valleys and along the greatfrivers where there 

cooked in water is called ^AaV, but the broken grains 
hlfud fol^ik is a mixture of rice with urd ohdjra 

h\ tS '2 f'S h«sked once and the Inner 

// 7 m £)*> 6S5)^^ ground into flour, called baghar in GarbwaU' (Atkinson^s 

Cultivation op Rice in Nepal and the Central Himalaya. 

Some of the finest and most prized rices of the North-West Provinces 
(indeed of India), such as the Philibit, are known to be imported from 
NepAI, 1 he writer has failed to find any modern account of Nepdl rice, 
but the passage given by Dr. Buchanan-Hamilton is, like most of the 
latwurs of that great pioneer student of Indian economic questions, so 
full of interest, that no further apology seems necessary for its reproduc- 
tion here, than the statement that comparatively few modern writers have 
the pleasure of being able to consult Dr. Hamirton's works 

A-a Nepal, rice is the great crop, and the ground fit for it is of two kinds, which 
differ in the manner, and «n the time of their cultivation, so as to make two harvests 
of r^e ; but no one field, m one year, produces two crops of this grain. 

OOlonel Krikpatnck, indeed, mentions that some fields yield two crops of rice 
successively, the o^ coarse, and the other fine, besides affording, in the sanfe year, 
a crop of wheat. This, hojvever, I presume, does not allude to Nepal Proper, but 
to some of the warmer valleys in the dominion of C^rkha, as where he goes on, 
to describe the expense of cultivation, he mentions the ploughings, an operation 
whi^ IS not ernployed in the agriculture of the Newars. 

, The first kind of ground produces the crop called gheya, is the highest, and 
^ere IS no necessity for its being absolutely level, as the fields arc not inundated, 
rrom the 13th of March to the i ith of April, this ground is hoed, and, having been 
well manured with dung collected in the streets, it is hoed again. A week after this, 
the held is hoed two or three times, and is well pulverized with the mallet. About 
the 12th of May, after a shower of rain, the field Is slightly hoed, and the mould is 
broken, and smoothed with the hand. Small drills, at a span’s distance from each 
other, are then made by the finger, whxh is directed straight by a line. At every 
^an-length in fhe^e drills are placed four or five seeds of the rice called uya 
which is the only kind cultivated in this manner. The seed is covered by 
the hand, and a very small quantity only is required. In about five days the young 
corn comes up in small tufts, just as if it had been transplanted. From the 13th of 
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Juno to the 15th of August, when the corn is about a cubit high, the weeds arc re¬ 
moved with the spud. About the latter peiiod, slugs, worms, and insects, fill all 
the moister fields m Nepal, and in order to be rid of thetn, the farmers keep a ifrcat 
number of ducks which, at this season, they turn into the fields, to devour the ver- 
mm. Ihe ^xeya crop ripens about the 1st of September, and by the middle of 
the montn the harvest is finished. The ears only aie cut off, and next day the 
gram IS beat out, and generally dried in tha streets. Very little of the crop is made 
^^**‘^^* L that will be afterwards mentioned. After the gheya crop 

has been cut, the field is in general cultivated with radishes, mustard or some other 
is usually sown about the time. 

f I • j ground, and that the lowest and the best, 

kind which produces the crop of rice called puyc,. The kinds of rice 
cn are cultivated in this crop are very numerous, and i*. would be tedious to 

Tk2 observations to make on any one in particular. 

which produce this crop must be perfectly level, as they are inundated 
uring e greater part of the process of cultivation. Therefore, as the plain is by 
no means even, it has been divided into terraces not above two feet wide. The 

issue from the surrounding hills have been con- 
consfderable pams to ii rigate these terraces, and have been managed with 

"^ke cultivation of the crop commences-between the 15th of May and 12th 
If which the field is hoed two or three times, and manured with dunij, 

always manured with the kind of earth 
^ already described. The banks that confine the water 

tlafW n ? and about the 12th of June, wh*n either by the rain or by the irri- 

w'rU/l rIJli fields have been inundated, and the soil has been by tlie 

are trnnenl secdlmgs which have been raised in plots sown very thick, 

ThU?. 1 all the other parts of the labour! 

a ereat WHnm of hard work ; and the people are then allowed 

® r ^ of speech, to which they are encouraged by large quantities of 

nX^ht"fn ^ f women indulge. ^^Thl transplant- 

whiThaYn ^ moveable feast. 'On the Sfr- 

wUh'W 'he Maharani or Queen, 

» I ^1 ® transplant a small plot within the palace, and it is 

'Ibe fi^elds '5 P^^nted fi^cld in the valley, 

thatsorinfr^^nar^^ wecds are not troublesome. The few 

of OctobL^ a^d bv logins to ripen about the 15th 

‘j I / ^ November the harvest is completed, after which a 

considerable portion of the land is cultivated for wheat or other winter crops. 

immedXTvIh ^hed ^he finer kinds ol rice are 

P^^^s mlde inM Whsf •'“ for seed, but the greater 

St unwholelome 00,1 llf ’ ‘'“o' * view of corlcring 

thought hu thT'ii for all the gram produced in the valley of Nepal is 

So is L folbw^'The’’'^ "fore. The manne; of prepTr^ng 

heapricn or t!vXe■feI(^oZ',:;■^™“‘’a^*!-■‘^ after having been cut, is put into 

smooth for^tht ournoTp Vu^"' Seating it against a piece of ground made 
erain is rallpi A purpose. Both grain and straw arc th^n diicd in the sun. The 
wood is t Ir^ and the straw 15 the fuel commonly used by the poor for fire- 

thic manner^the accounts received by Colonel CrawfOrd, 
of th^fowfe ^ P'^serving rice was discovered by acci.U nt. Many years anro one 

citizens HmcYrgatreMn^ enemv that came so siuldenly as Luo allCw the 
rather thalT anoS ih!'^ 12 /^ had ju.sl then been cut. The citizens, 

the water and cover it with"^^ to throw it into 

to have Lg"n to rHirc When the grain was taken up it wai f.>und 

found, to t^eb astonishmLr compelled the people tf) cat it, they 

grain which had better and more salutary than the 

this hukuya. ° ^ prepared in the usual manner. It is only ihc Newars that cat 

of Bengaf°*and^ il'ln'v HrLb' comp.nrcd with those 

they ar; rcaTlv-so^^^^^^^ 'T cone-, ning the extent nf a 

bushels, but^^LTal'c^uUa thV’LX"(”u ^ 
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. r'll n* value of four muris of paddy in Nepal is 

nqnal ^ ®*‘ a^ut 5f rupees. But near Calcutta io harvest the 

1 paddy is Rs-SN- If no error has been made in csti- 

mnJi. fl k I ^ ruptnt, the acre of good land in Nepal produces rather 

more than 28 bushels of paddy, or rice in the husk. Immediately after the Puya 
crop hasten cut, the ground is formed into beds by throwing the earth out of 
oarallel trenches upon the intermediate spaces. On these about themiddle of 
November is sown wheat, or sometimes a little barley. These ripen without further 
.rouble, and are cut from the 12th of April to the 12th of May, The seed for a 
^uptm \s seated to be one pati, and the prcMuce is stated to be two muris. This would 
make the about the fifth part of a bushel an acre, and the produce.about four- 
teen bushels; but this seems to me greatly exaggerated. 1 have never seen more 
wretched crops, and m^t of the fields of wheat are quite choked with hemp 
fCaanaDis sativa) which in Nepal is a troublesome and useless weed. The wheat 
and barley are mostly used for making fermented or distilled liquors.'* (Buchanan- 
/Hamilton, Account of Nepali 222-226.') 

Much has been written on the subject of an alpine form of rice (similar 
iothegheya crop described above), but which is said to be cultivated in 
Nep^l without being irrigated to any greater extent than is the case with 
wheat or barley. Balfour apparently alludes to this under the name of 
O. nepalensis, and suggests that it is the ancestor of all the Indian hill 
rices. There is, however, nothing ^o show that any of the hill rices differ 
botanicafty from the better class transplanted rices of India, and, what is 
more remarkable, all those examined by the writer belong to the dman or 
flood-land ricei ; none of them apparently correspond to the dus or dry-land 
crops of the plains, even although some are grown on unirrigated lands. 
The terraced fields of the Himalaya are flooded by the water being 
skilfully carried, often for miles along the hill sides, to the highest field of 
a village plot of lands and then allowed to oversow from one field to 
another until the series of terraces stand from 3 inches to i foot under 
water. As soon as the'g^ain has formed, this water is let off or dries up 
naturally and the fin&l ripening of the grain thus takes place in fields 
which, it inspected then for the first and only occasion, might /as doubtless 
may in some cases have happened) give origin to the statement that some 
of the hill rices are grown on perfectly dry fields. In the more humid 
valleys, especially in the Central and Eastern Himalaya, the moisture of 
the atmosphere and consequent dampness of the soil, allows of rice being 
grown, however, on fields that are never actually flooded. Such rices, in 
^ct, in that respect, are the representatives of ne dus rices of the plains 
(though not botanically so), but that any sucht rice occurs in the alpine 
zones of the Himalaya does not appear even probable. It thus seems likely 
that the origin of the statement that an alpine dry land rice (suitable for 
cultivation in England) existed in the higher tracts of Nepil, is traceable to 
Oolonel Kirkpatrick (Nepaul^ /. 2S2'). A century ago that distii^ished 
officer wrote that there was found' in the alpine valleys, inhabited by the 
Limbus, a kind of dry rice which was there known as takmaro» But 
Dr. Buchanan-Hamillon, who devoted considerable attention to the study 
of the products of NepAl, failed to discover any purely alpine rice ana 
came accordingly to the opinion that iakmaro was synonymous with uya 
— the hill name for rye. (See Buchanan^Hantilion s Account of Nepal, 
pp. 88, 274, fstc,) ... 

The writer has no personal acquaintance with a strictly speaking alpine 
rice, and is, therefore, strongly disposed to think some such mistake, as 
that indicated by Dr. Buchanan-Hamilton, may have b^n made. In 

the absence of direct evidence to the contrary, he, however, feels called 
upon to reproduce one or two passages from authors who appear to believe 
in the existence of a HimAlayan dry alpine rice. Mr, Liotard, after 

O. 428 



Products of India* 




in Nepal. 


(G. Wtitt.) 


dealing with the upland rices of the United States, which, he says, were 
originally obtained from Cochin China and Nepdl, concludes with the fol¬ 
lowing remarks 

“ On the north of India we find the Bara rice of Peshawar and the 
Joomla rice of Nepal, both no doubt of the Oryza mutica species, growing 
m high altitudes, the latter especially amidst snow and frost, under such 
special circumstances as to have merited a name of its own among bota¬ 
nists who call it the Oryza nepalensis.*^ 

The Bara rice is much prized by Natives in Upper India. It grows 
in the valley of Shaik Khan, opposite the fort of Bara, about nine miles 
south-west of Peshawar, and seems to be of some historical interest, for 
Dr. Oollis, in sending a sample of it to Dr. Bonavia, the Honorary Sec¬ 
retary to the Agricultural and Horticultural Society of Oudh, wrote in 
1863 

“ This rice, which it is said will only grow in a few fields near Shaik 
Khan, is so much prized by Natives that, before the conquest of Peshawar 
by the Sikhs, the Cabul Sirdars had agents to watch the fields in order 
that none of it might be removed, but that the entire crop might be sent 
to them. When Runjeet [Singh began to threaten Peshawar in 1822, 
twenty seers of Bara rice was among the presents sent by Yar Mahomed 
Khan in hopes of propitiating him. Even now a great deal of it is sent to 
Cabul. Of course every zemindar, who cultivates rice in the neighbour¬ 
hood of the fort or river of Bara, brings his crop into the market as Bara 
rice. I can, however, vouch for the genuineness of the specimen I now send 
you, which I got at the time that 1 was obliged to visit sick prisoners in 
the fort at Bara once or twice a week.’* 

Dr, Bonavia says that the quantity sent by Dr. Collis was about two 
handfuls, that it all germinated in Oudh where he had it sown, and that 
it produced a very fine crop which yielded about a maund of paddy; that 
the crop was much admired by all the, natives, who said it was very 
different from the kinds of rice they had been accustomed to sow. . Some 
of it was exhibited in sheaf at an agricultural show : it received the first 
prize for rice in husk, and was much thought of bv all natives who were 
conversant with the qualities of good rice. Dr. Bonavia intended send¬ 
ing a large packet of this rice seed to each Deputy Commissioner in 
Oudh, and he hoped that, if it were distributed in small quantities to 
persons who are likely to care for it, the Agricultural and Horticultural 
Society will be able to disseminate it throughout the Province in two or 
three years. The further results of this enterprise are not, however, trace¬ 
able in any of the books and papers to which I have access. 

The Joomla rice is a native of the lofty mountains of joomla in Nepal, 
north-west of the great valley; and as its cultivation is carried on at 
high elevations, and under circumstances of frost and snow, it was thought 
that it might become acclimatised in the north of Europe. Accordingly, 
such information, as was obtainable, was gathered by the Resident in 
Nepal, Who also sent samples of the rice seed to the Agricultural and 
Horticultural Society of Calcutta. Part of this supply was forwarded to 
the Honourable Court of Directors in London, and a portion was sent to 
the Colonial Secretary at the suggestion of Lord Auckland, who was of 
opinion that Canada might, perhaps, answer for its cultivation. 

The mountain rice is also abundantly grown at altitudes of 6,000 and 
^000 feet in the Sewalik hills and in the. up-land valleys of North-West 
Himalaya. Dr. Balfour says that it has been reared successfully on 
the banks of the Thames at Windsor. This sowing was evidently made 
from the sample of the Nepal or Joomla rice seed sent to England, but 
there is no distinct information as to this.** 
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rice^^lrown for'^examJle for supposing the ordinaty hill 

any part of hrolain^o India ^ cOld-season rices cultivatea on 

th/ Thames! than thaf wheat’ ba“'f Produced on the banks of 

could not be grown during the s’ummer^at°<;- fr°m Scotland, 

Still less is There anvthini to 

differ in ecsentiar cha'ractefs fromTho^ Hintdlayan^ rices 

what is readily accounted for hvTh»^ i of the plains, except, perhaps, 
Both are essentiX ao^H? long cultivation in a cofder climate. 

the smallest touch ^of frost still°‘llss^"bi"^‘n^'^ of them could withstand 
necessitate their existing thro iwt f altitudes as to 

could they mature in an^aullimn^^which wal^liabino^"h'*’®" 
biting frosts. The hill rirpo of u- liable to showers of snow or 

and thus before the Autn^ - n off the fields by October, 

the neighbouring trees and he£™ '^fis" °howe^ foliage of 

Sid? on t°he“H??/lala'^?^ w^eft, b^k'^c^anS gfoi^inTsS?^ 
cTmpre^Iv to “he tem^?a ^^a^ted th%mselve^ 

statement that ric^hLs heln ^ different matter from the further 

hasTertLlV ?;?er seen ric? at "°P- 7 '’^ 

Sikkim, Sir J. D. Hooker tell ^ 

exceptionally warm moist localfties 

Hirndl'avan*^?ces^that?h*^ out, in concluding these brief remarks regarding 

scr?^ed 1 [bove in the eitra? 7 ° m husking^t, de? 

liar‘to Npnal TVx«» .-•» Dr. Hamilton s work, appears to be pecu- 

with this Neodl nrarHr ' c^e across no other passage either dealing 

to it in connect ? V. anything that could at all correspond 

rmewharrer^a'^?ahr/"^ 7 "a^ 1 P^' dependent upon this 

tio 7 reeardin 7 ^ ioforma- 

Kangri, Kashmir, as “s^SlndJ 

VIII.-CULTIVATION IN THE PANJAB. 

(O/di-friW), k'/,, Prt?., // 6 .; 

?, X/// ' yjr '' SO f Gazetteers I — Amritsar, 
in ^ 38 , 145. XL, Delhi, 

vfr Ohazi Khan, 82; XL Dera Ismail Khan, n 6 , 

126, XU.; Ferozepore, 6!^ 69, XL; Gujrat, 78, XL; Gujranwala, S3, - 

^^ 3 * * 29 . *30, XL; Htsar,48, XL; 
y^^***** 3 har, 44, XL; Jhang, toy, l*8, XL; 
Karnal, 69, 73, 74 ^2, 176-178, 18$, XL; Kohat, tor, 10$, X/.; 

50-60; Lahore, 86, 87, 88, 89, XII.; Ludhiana, 134, *4*, 

JUI. ; Montgomery, ro 3 , 104, tog, XL ; Mooltan, 92, 0$, 96, 98, XIll ; 
^uze^argarh, 91.92,93, XI. ; Peshawar, 144, 146, XIII ; Rawalpindi, 

%mla 39^53^l7%g^ * XL; Sialkot, 6$, 66, 68, XI 1 .; and 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 

Uovernment, show the Panjib to have had 600,565 acres under rice 

unng the year 1888 - 89 . This is the smallest rice area among the impor- 
tany)rovinces of India. 

The y*affic in rice recorded under Rail, Road, and River, shows a ncc 
import of 5 » 9 o »297 maunds. Jn fact, it would appear the Panjib is largely 
oep^dent on other provinces for its rice-supply. The gross imports from 
the North-West Provinces and Oudh amounted (in the. year under con¬ 
sideration) to S> 7®>653 maunds or 96 per cent, of the total imports. Bengal 
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furnished the Panj 4 b with 49,465 maunds. The Panjab exports of rice, 
23,617 matinds clean rice to Rdjputana and Central India, 7,325 maunds 
to Karachi, and 5,876 maunds paddy to the North-West Provinces and 
Oudh. 

From the returns 6f yield analysed below it may be assumed that the 
average outturn is ii maunds an acre, which woulcl give the total produc¬ 
tion as 75,96,215 maunds or 271,293 tons. To this amount should, how¬ 
ever, be added the net import shown above, and this total expressed to 
population (18,850,437) shows a daily consumption per head of of a 

seer. 

Rotation of Crops, Manuring, &c. 

The rotation of crops generally adopted in the Panjdb will be dis¬ 
covered from the series of district reports quoted below. As to manuring 
it may be said in general terms that the seed-beds are highly manured 
and the fields into which transplanted rice is grown are manured to a 
limited extent also, but broadcast-sown rice is scarcely, if at all, manured. 
As in most other parts of India through which canal irrigation has been 
extended, the cultivation of rice may be said to have increased with the 
facilities for water, but the quality of the rice grown has rather fallen off 
than improved. A somewhat interesting form of manuring or rather of 
clearing the fields of deleterious weeds, chiefly algae and other inferior 
forms of vegetable life, was made known by the writer in the Selections 
from the Records of the Government of India for 1888-8^^ pp, 67-81. He 
dealt with the subject under the botanical name of the plant used (Adhat- 
oda Vasica) and the original article should be consulted for full particulars. 
The opinions, there recorded, of the numerous officers consulted, fill many 
pages. It may briefly be stated in. the words of the original note that— 
“ During a brief botanical excursion to Sunf in the Sutlej valley (north 
of Simla), the writer witnessed the cultivators scattering the leaves of this 
plant over recently flooded fields, which were being prepared for the rice 
crop. Concluding that the same ideas prevailed >n the Sutlej valley as 
in Oudh, with regard to some special virtue over any other plant, which 
the leaves and twigs of this bush possessed as a green-manure, the culti¬ 
vators were asked whether the manure thev were adding was only given 
to rice land or to other crops as well. The question seemed to afford 
amusement, for the cultivators hastened to explain that the bdsuti was 
not given alone as a manure, but also as a medicine or poison to kill the 
aquatic weeds that otherwise would greatly injure the rice crop. They 
pointed to fields that had been treated in this way ; and there could be 
no mistake these were clean or free from the green scum caused through 
floating Lemnae (duckweeds) and submerged Charae. It was further ex¬ 
plained that, before flooding the field, it was carefully manured with farm¬ 
yard manure, then flooded. The water in a few days, it was explained, be¬ 
came green through the growth of the weeds. When all the weeds which 
the soil or water were likely to produce had sprung up, a cultivator, with 
a large apron in front of him, full of the cuttings of hdsuti, eac;h about six 
inches in length, walked through and through the flooded field) sowing or 
scattering the hdsnti until at a distance the field looked as if a crop of some 
plant, not unlike tobacco, was being grown in water. After a time these 
twigs are supposed to impart an objectionable flavour to the water, which 
completely kills the aquatic weeds. The bdsiiti is then gathered off the 
held ; and the rice crop sown or transplanted into it, as the case may 
be. Sometimes the bdsdti is ploughed into the soft mud, and thus 
made to act as a manure. Instead of bdstUi, when a green manure alone 
IS desired, the leaves of the Toon (Cedrela Toona) or the Neem (Melia 
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Utilised; but these, with the bastiti, are the only plants 

b^observed^hArnT.'^f"''!;- u it will 

nlarp r.f ^ plants which possess powerful properties are resorted to in 

This sfm^ir'^^' Other weecTs, which might Lre conveniently be used. 

ole thP rdm^ t 1Other parts of India-as, for exam- 

tl e/^ nr 5 opinion, that the leaves of Calotropis gigantea, 

most powerful milky sap), is a valuable 
^ specific against the injurious growth of rrA 
maniir difficult to understand what particular merit thatgreen- 

caltc u ^have, over any other green-manure, in neutralising the reh 
I'c remarked, the idea that it does possess some such property 

in y'o.^odia. It is thus noteworthy that the green-manures 

rallv ^ ^odia are, like the hdsuti, as far removed chemi- 

ca yand botanically as they well could be from the crop intended to be 
cultivated, and are plants with powerful active principles. 

.^ occuired to the writer that it may be possible the same practice 
in ^"^®^^\object as recorded in the Sutlej valley, may be fallowed 

, , other parts of India, and that the merit attributed to the 

basut% as a green-manure is not, strictly speaking, deserved. It, at least, 
sceins more natural to suppose that the strongly foetidly-scented leaves 
would impart an injurious flavour to the water, sufficient, as believed in 
the butlej valley, to kill aquatic weeds, than that a few twigs of this plant 
ou have a special merit as a manure. If this supposition prove correct, 

that the habit of using the plant in the construc- 
., reported in the Oudh Gazetteer) may be connected with 

I green scum so common on every sheet of water in 

India will not be formed in the presence of a few twigs of this plant. This 
'?* however, only thrown out as a suggestion, in the hope of directing 
a tentmn to the subject; for it may be found that a plant with such strong 
properties should, in the construction of wells, rather be discouraged than 

at least in the case of wells intended for drinking purposes. 

It it be the ^se that the bdsut$ leaves have the power to destroy the in- 
junous weeds fouqd in submerged fields, it woulci seem desirable to make 
nis tact known, since, as far as the writer is aware, this property is not 
understood outside the limits of the Sutlej, or perhaps of one or two neigh- 
valleys in the North-West Himalaya. Indeed,it isquite possible 
at this extremely plentiful plant, when its properties are fully examined, 
may prove to be capable of further development. For example, a decoc¬ 
tion oI it might be found useful in destroying animal pests to other crops, 
such as sugarcane, tea, and coffee 

j. meanwhile it seems desirable that enquiries should be made in 

different parts of India regarding the practice ot applying the plant to the 
nelds; and the reason why it is so used, and why, also, it is chosen to 
bind the sides of wells ” {Simla, the 22nd June 1887). 

It may be added that since the above was first published, the writer 
has accidentally come across one or two passages :n Dr. J. E. T. Aitchl- 
son s Kuram Valley Flora, which are of interest as pointing to the belief 
in the special rnerits of Adhatoda as a manure being held by the people 
of certain portions of Afghinistan. Speaking of the Kuram district. Dr. 
Aftchison says: ‘The germination of rice-seed in the seed-nurseries is 
supposed to be hastened by shading with the young branches of Adhatoda 
^^sica and Sophora mollis.’ Again, of Thai and Badishkhel he writes : 

The young leaves of Adhato& Vasica are largely collected and mixed 
with the grain in the rice-nurseries, to hasten the process of germination 
by the heat generated during their decomposition.’ In nearly every prov¬ 
ince of India certain cultivators put great faith in green-manure for rice; 
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and in most districts the grain is frequently made to sprout before being CULTIVATION 
sown. Some interesting information of this nature will be found in the 


The above preliminary note was circulated by the Government of 
India to all local Governments, and, as already remarked, the replies 
received are too numerous to be reproduced here. One 01 two passages 
may, however, be given as showing the extensive manorial use to which the 
plant is put. The Government of Madras furnished a collective reply, 
dated April 1888, which embraces the chief facts brought out by the Dis* 
trict Officers. In that letter occurs the following : — 

It is only in Nellore that the practice of applying the plant to rice-fields 
and using it to bind wells, is said to obtain ; and the Collector has no doubt 
that the reason is, that it destroys aquatic weeds. He also states that natives 
place the leaves among clothes to keep off insects. In North Arcot it is 
reported that the belief exists, that in flooded lands the plant kills water- 
weeds. In some parts of this district and of Tanjore the twigs of the 
plant are used to bind wells ; but whether in the belief that it will prevent 
the growth of scum is not stated. In Chingleput the leaves are used, with 
those of other plants, as manure, and especially for saline soils, the leaves 
being supposed to counteract the saline properties of the soil. In the Vrid- 
dhdchalam taluk of the South Arcot aistrict and in some parts of the 
Kistna districts the application Of the leaves as manure is believed to be 
beneficial to crops blighted or diseased. In the latter district the leaves 
are also used for covering wet seeds about to be sown for a second crop 


in order to induce sprouting. The plant is also grown in hedges round 
betel gardens to-protect tne creeper from the hot winds. In parts of 
Coimbatore, Tanjore, and South Arcot the leaves are applied to fields as 


manure; but they are only regarded as one of several kinds more or less 
suitable lor the purpose. ’ It may be'here added that Dr. Ainslie, in the 
Iseginning of the present century, alluded to the Madras system of manur- 

rice reared on marshy land, or rather, that rice 
which re.quires being flooded, is usually manured with leaves and branches 
of trees. * The fields in Malabar, which are not flooded, are manured, 
he says, with ashes and cowdung like other dry grain fields [can/, with 
Rdo manuring in Bombay). 

From the Panjdb many of the replies received confirmed the use of the 
plant in rice cultivation. The following passages from these replies mav 
be specially cited here ^ 

Kangra.—The leaves of the Bdsuti are applied to the fields simply as 
a manure, and are used for covering safflower, in order to make it yield a 
valuable red colour, and ripeniog mangoes and plantains, which are kept 
wyered by these leaves for a few days. The leaves, when applied after 
being warmed a little, afford relief in boils, pain in joints, ophthalmia, &c., 
and are valuable in hydrophobia. They are given as a medicine to cattle 
in case of pain in the stomach. The washerman burns the plant and 
u^s the ashes for washing clothes as sa)ji (impure carbonate of soda). 

f u extracts a yellow colour from the leaves to dye skin. The smell 

of the leaves is known to prevent bleeding from the nose. The charcoal 
pr^uced by burning the stems is used in manufacturing gunpowder. 
1 he roots are medically employed for removing cough, bile, impurity of 
Di<x)d, asthma, fever, phthisis, vomiting, seminal weakness, costiveness 

A ^ chest, enlargement of the spleen, gonorrhoea, syphilis, and 
unsl^ady eyesight (Chanot), 

The Commissioner states that in addition to what is said above it is 
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k own to him that this plant is used by zemindars as a lining to support 
wells, and IS frequently thus applied in the Rawal Pindi district, 
.u,- plant grows abundantly on the stonyand hilly lands 

cultivated lan^ The 

anH P*^^^’sis, consumption, spleen, cough, wounds, 

and boils. The white 5 o/ig^aris used in colic wounds, also for ZeArW 
(Anthrax) to horses. Its seeds are eaten in colic and its leaves are taken 
internally m the form of a decoction. In the treatment of anthrax its seeds 
are generally administered. Its leaves also afford relief in this disease 
when they are pounded up and given with salt. The leaves of black Bahe^ 
are scattered over flooded fields (of irrigated land), which are being 
prepared for a rice crop, and the zemindars state that by this means the 
yield of the rice crop is much augmented. Stems of black Bahekar afford 
a good charcoal, which is used in the manufacture of gunpowder. The 
plant is also extensively used as fuel.*' 

The antiseptic property of the plant in killing minute organisms while 
being harrnless to higher forms of life, thus established by native opinion, 
has been al^ndantly shown in arecent paper by Mr. Hooper in the/’Aar- 
maceuiical Journal and Transactions{Kx>v\\ 7th, 1888). Mr. Hooper writes 
of the chemistry of the leaves ; “A well defined alkaloid appears to be the 
most important constituent; it constitutes the bitter principle, and, to all 
intents and purposes, is the active principle. It occurs in white trans- 
parent crystals belonging to the square prismatic system, without any 

with a decidedly bitter taste* It is soluble in water with an 
alkaline reaction, and in ether, but more so in alcohol.*’ It would be beside 
the present purpose to give here the whole of Mr. Hooper’s analysis 
of the substance. The above passage shows that simple maceration 
in water suffices to extract the active principle, and Mr. Hooper’s 
practical experiments with it may therefore be preferentially cited here. 

A sample of pond water,” he writes, containing Spirogyra and numerous 
animalcules was mixed with a few drops of a strong infusion of Adhatoda 
leaves. The chlorophyll gradually disappeared from the weeds and the 
cells became broken up. The oxygen was given off with less frequency, 

ceased, seme insect pupje rose to the surface of the water 
and there died. Numerous Paramecia remained active for some time, but 
eventually succumbed to the action of the poison. In 24 hours the beaker 
containing the water that had been thus treated showed only a brown 
mass lying at the bottom ; while some water in a beaker by its side, with¬ 
out this treatment, contained the green aquatic weeds evolving oxygen^ and 
the animalcules alive.” 

Ag'am'“ An aqueous solution of the alcoholic extract of the leaves 
was tried upon flies, fleas, mosquitoes, centipedes and other insects,"and 
in every case the application met with poisonous results. The solution 
appeared to kill them without previous intoxication. On the higher ani- 
mals the leaves do not seem to have such an effect. A quantity of the al- 
coholic extract representing 15 grains of the leaf was given to a small dog, 

XU souiinistration was not attended with any inconvenient symptoms. 
These experiments show that the reputed use of tne leaves in destroying in- 
junous weeds in submerged fields is founded upon very scientific princi- 
P, ' . *! poisonous properties of the Adhatoda on the lower orders 

of animal life will, perhaps, find for it a use in destroying insect pests, and 

Important addition to the Materia Agricolarum in India.” 
j L* thus concluded his remarks in almost the same words as 

used by the writer fully a year before the date of the article in the Phar- 
maceuttcal Journal, vte., that a ** decoction of it might be found useful in 
destroying animal pests to other crops, such as sugarcane, tea, and coffee.” 

o. 437 




Products of India. 


619 


Fields of Injurious Weeds. ((j. Watt.) 


The chemical investigations thus briefly reviewed have placed the utility of 
Adhatoda beyond any possible doubt, and its extended use should, there¬ 
fore, not only be strongly urged on the attention of rice cultivators of India 
wherever aquatic weeds prove troubl. some, but the subject should com mend 
itself to tea, coffee, and indigo planters as well worthy of their consi¬ 
deration. Not only so, but it is probable we have in Adhatoda an antisep¬ 
tic at the door of every Indian peasant which, if not found useful in the 
treatment of sores on his own person, could, at all events, be extensively 
used in the cure of the troublesome maggot-infested wounds of his cattle 
{conf. with the account of Adhatoda Vasica in Vol. I., p. 109.) 

METHODS OF CULTIVATION. SOWING. REAPING, Ac. 

Rice is grown to a small extent in most of the districts of the Panj^b, 
It is most extensively grown in Ambala (123,474 acres), in Kangra 
(110,763 acres), in Gurdaspur (62,871 acres), in Karnal (58,569 acres), and 
Sialkot (55,280 acres). The other districts have from 30,000 to 466 acres 
under the crop. In the,Gazetteers of the various districts of the Panjab, 
a table is given in the Appendix which shows the acreage yield of the more 
important crops. Under rice, the variation in yield (doubtless a natural 
enough one, since there can be no doubt of high and low yields according 
to the nature of the soil and the system of cultivation pursued) ranges 
from iSglhper acre in Gurgaon to 2,24o95 in Kohat. The mean of all 
the returns for the province would be 7o5fc, but, excluding districts of 
minor importance ana inferior yield, the average (and apparently a fair one) 
would be 8298) of, say, 11 maunds. From this calculation Kohat has been 
left out of consideration, as the return published is an abnormally high 
one, and, if correct, is applicable only to the Kohat acreage, viz.^ 2,813. 

The following passages may be here given from the various district 
reports which have appeared, in connection with the settlements, or in the 
Gazetteers :— 

Cultivation op Rice in the HoshIarpur District. 

“ The several kinds of rice grown in the district may be divided as 
follows 

ist class^Bdsmaii. chahorot beganti. 

2nd class — yhona, ratrUf sukhchain, munfi» sdthi, kalona, kharsu. 

**The total area under rice is 33,656 acres; of this more than half is 
grown in the Dasuahand the area under first class rice in that 
tahsU is 4,085 acres. Unfortunately no classification of rice was made in 
Una; but the total area under first class rice in the district is probably 
over 5,000 acres. Rice is cultivated only in marshy land, or in land copi¬ 
ously irrigated byacanal or stream. In one large village in Garhshankar 
MorAnw^i it is grown in well-irrigated land; but this is most unusual, 
and the reason here is that tKeland is dabf'ty well suited for rice cultivation, 
and the water only three or four feet from the surface, so that as much 
water as is necessary can be given to the crop with very little labour. First 
class rice requires a constant flow of water; for the second class it is 
sufficient if plenty of water is given : if it stagnates no harm is done. 
Heavy floods, if they top the plant and cover it for two or three days, de¬ 
stroy It, but the mere passing of a flood over a crop does it no harm. The 
land is prepared by three or four ploughings. Munji (the Commonest 
rice) is sown in March or April, the other kinds in June or beginning of 
July. Rice may be sown either broadcast 6r after raising seedlings in 
small beds. The broadcast sowings are of two kinds : — 

(i) Watrdn when the moisture has sufficiently subsided to allow of 
ploughing and sowing; 
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(2) Kadwdn or kadu, when the seed is steeped in waterior two or three 
days, and then scattered broadcast in,the mud. When sown by raising 

profita£ ^ XhT'^^t'I®"** laborious^ is morf 

prohtable. I he best kinds are always sown by the Uh method Sathi 

or kalona are always sown kadwan, the other kinds may be sown’ in any 

way It pleases the cultivator. Some weeding is requTred for ric^sown 

broadcast; that sown by Idb requires none. The earliest sowings ripen in 

fo'ripTn^nslxfj days”"” November. Sathi is^supposed 

Sathi pake sathin dint == Sathi ripens the sixtieth day, 

mtU athin dim _ If it gets water every eighth day, 

Kharsu is a very coarse nee grown in poor alluvial soils where the 
nver has deposited some soil, but not yet sufficient for the better crops. 

i^Thlh^Xlri«lf younff shoots; and pigs, which abound 

Hri" J"?" grass of the Chhamb, do much harm by uprooting the fields of 

tkI' ^ ^ considered bad when the plant is nearly ripe. 

The crop should be cut before the grams are quite ripe {hargand)%ther- 

wise much of the gram is lost. Threshing is done by the treeing of oxen 

U ordinary threshing. ^The rice 

L J lllf and litter; ft contains no nourish- 

ment, and cattle will not eat it unless very hungiy. The grains are husked 

by pounding them m a large ^^oden mortar (ukdl) with a pestle (mohla 
or musal). As to the outturn Captain Montgomery writes 

Experiments were made on 41*8 acres, the result being an average 
outturn of 378 seers (or about gi maunds) an acre. I am unable to giw 
the average outturn of the different classes, but most of the experiments 
were made in munjt, jhona, sathi, bdsmati, and chahora. Mrf Temple 
considered that some of the best rice-growing villages produced 60 maunds 
an acre; this appears to me quite incorrect, even if kacha maunds were 
meant, a produce of 25 maunds an acre is an excess*ve average, thougb 
special plots may grow as much. I Am inclined to think that ordinary 
rice-growmg land will not produce more than 9 or 10 maunds, and the 
better basmatt Ar\d chahora Unds about X2 maunds” (Panidb GaBeHeer, 

Hoshiarpur District, pp.gs^g^). 

Cultivation of Rice in the Karnal Districts. 

Ricesare divided into two well-defined classes, the fine rices, varieties of OryEft 
sa va, the grains of which cook separate, and which are known to the people under 
the generic name of »iri; and the coarse rices. verietUs of Orrza firiutiliosa. th® 


eirj proper IS a small nee with a short straw; the principal varieties are ramdli and 
rdmjamant; the latter of which has a particularly hard fine grain. Sunkar and 
t nces, chiefly grown where there is fear of too much water, in 

which case their long straw gives them an advantage. Rice grows only in stiff soil. It 
is usually grown in low-lying ddkar so as to take advantage of the drainage water; 

** ^^ter-supply is sufficient, the best rice is grown on fine stiff soil on a slope 
where the water is perfectly under control. The seed-b^s arc ploughed four or five 
times and carefully prepared, manure is spread on them, and the seed sown broad¬ 
cast and very thickly on the top of the manure. 

More manure is then spread over the seed.s and the whole is watered. Four days 

A • A Am A ma a _ _a 


® IV AL j? s* * “ nusnea wiin some enrae incnes oi wacert aim - 

(Coothed), if there are weeds, is driven about under water(^<Jnor^a^ d^na)^ 
If the weeds are obstinate, the ploug^h must be used 2<^ain under water# When the 
tohjtgga has worked up the mud into a fine pulp, yhinwars and Chamdrs take the 
xedlings {pod) in handfuls (Jdti) and plant them one by one in the water, pressing 
in the roots with their thumbs. An acre wilt take 500 to Cooj^is which will cost, if 
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• In talakas PiUm and Rihiu rice occupies 78 per cent, of the total acreage under 
autumn crops, and the percentage would be higher were certain hill lands, which Im. 
long to these talukast excluded. 
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bought, R1-4. - It will take ten men to plant it in a day, and they get 24 to 3 seers 

of grain each day. ...... , 1 .. j 

The field is weeded once at least. At first the whole field must be kept under 
water continuously \ for each seedling throws out five to ten new shoots, which cahnot 
make their way unless the ground is pulpy, and it is on the abundance of the^ shoote 
that the crop depends. The water must not be more than six inches deep, or the shoots 
will be drowned before they get to the air, and it must not be changed, as it would 
carry away all the strength of the manure and the soil. When the ears once begirj 
to form, the ground must be kept well wetted, but not too slushyr, or the plants will 
fall. If the crop is wholly under water for more than four days, it diw. The reap¬ 
ing must be done directly the grain is ripe, or it will fall out of the ears into the water. 
Thus hired labour is a necessity, and the payment is 5 to 6 seers of unhusked rice. If 
the water is deep, and the plants, as cut, have to be put on bedsteads to Weep them 
out of the water, the reaping is slow : otherwise the same as other small cereals. 

The rice is thrashed m the ordinary manner; but the grain has to be husked in 
the okal. Standing rice is called dhdn^ as is the unhusked grain, in contradistinction 
to husked chawal. The husking is generally done by the women of the house. ^ If 
done by a labourer, he returns 18 seers chdwal from everjj 30 seers of dhan, keeping 
about 2 seers of good rice and as much of broken bits which he will grind up and viat 
as bread. The rest is husk, which is useless. The straw (Purdli) is very poor 
fodder, and is used lar^ly for bcdd*ng for cattle, and for mixing with manure, pr is 
even ploughed in fresh. But it is also given to cattle to eat. Rice suffers much from 
khud or koklif apparently aouatic larvae or other animals that eat the young sprouts. 
Water birds, too, play terrible havoc with it when it is ripening. If the whole plant 
dries up, it is called malain ; if the grain only, paids is what is the matter with it. 

Coarse rice (•d. s.) is of two kinds, munji and santhi. The peculiarity of 
the former is that it cannot be drowned out, the straw lengthening as the water 
deepens. It is therefore sown in spots liable to flooding. It will stand two feet deep 
of water; and if the ripe plant falls into thp water, the grains do not fall out as they 
do with miri. The peculiarity oisdnthi is that it ripens within an extraordinarily short 
time (nominally 60 days, hence its name! from the sowing, it is sown all over the 
Nardak, and generally wherever there is no irrigation, as the rains will usually last 
long enough to ripen it. Huen Tsang noticed its quick growth with admiration when 
he visited the Nardak 1,500 years ago. Sdnihi has a short straw, and does with but 
little water, it being sufficient if the soil is thoroughly moist after the shoots are once 
up. The young shoots are liable to be eaten, and if the water gets very hot they will 
sometimes rot, but the plant is wonderfully hardy, and when the stalks have once 
grown up, hardly anything hurts it. Both kinds are sown at once where they are to 
grow. After two or three ploughings cattle are sent into the water to walk about and 
stir up the mud, or the gdn or tooled sohaggais used under water. The seed is 
sown broadcast on the gddal or fine mud. No manure is used nor is the crop irri¬ 
gated. The purdli or straw is better fodder than that of airi, but still not good. The 
coarse rice forms a staple food of the people, the fine rices being s<>ld and seldom j 
uaten by them*^ {^Panjdb Gaaetieer^ Karnal District^ I76~i77). 

Cultivation of Rice in the KisoRA District. 

The following passage from the Gazetteer of this district may be 
accepted as conveying the main features of the Panj^b hill rices, when 
taken in conjunction with that which follows regarding Kashmir and what 
has 'already been stated under Nepdl:— 

Rice is the staple product of the Upper Kingra valleys,* where Is combined 
the abundance of water with high temperature and a peculiar soil which favours its 

g rowth. It is grown also in the irrigated parts of Dehra and Nurpur, where the pro- 
uce, though inferior to that of Kingra, is still of good quality. Coarser kinds of rice 
are also grown without irrigation in the more elevated portions of the district. The 
people recognise upwards of sixty varieties of rice. The most esteemed kinds are :— 
ofgami, basmatiyjhinwot nakanda, karnddh, di.TiA rangari. Each of these varieties 
has its special locality. Thus Rihiu is famous for Its begami and P 4 lam for its 
basmati. These are the finest rices. Of the coarser kinds grown in the Kingra 
valley, the best known names are kathiri and kolhena ; and of tne inferior produce of 
unirrigated lands rora, kalunay dhdkar, &c. On land which can command irrigation, 
the rice is not sown till the beginning of June. ^ districts dependent upon rain, the 
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seed IS thrown '"to the ground as early as April, and the later the season of sowinff 
S October^”^'^ reaching maturity. The harvest time is during the month 

“ 1 here arc three methods of cultiyalfon. The firet and simplest called bdtar in 

u^iv?rsl^ m'eThod ^‘Tn^thrs^'^o^ H 'i-h ® a “">"ri|ated lands this is the 

universal metnod. in the Stcond method the seed is first ^^tecoed in water and fnrr#vi 

under warm grass to germinate, and then thrown into the soil,*^ which has been pre- 

This method prevails where^r w^ter is abundant and 
IS called mrtc/i or/wK^a. Under the third system, called iir, the young rice about 
a month old is planted out by hand at stated intervals in a well-flo^ed^field This 
practice involves much labour and is seldom followed, except in heavy swampy ground 
H cannot work. The yield, however', of transplanted nee i^ flways 

greater than under either of the other methods. The growth of weeds in the rice 
thil^pl very rapid; hut the people have a simple and most effectual mode of ridding 

i^elTnir.h J *• month of July, the crop, weeds and all, is deliber': 

ately P>o‘iRh^ up. Immediately aftec the operation, the whole appears utterly de- 

effectually'extirpated b/Ls radVcal^pro- 

called than ever. This practice is 

called AoWi/a, and the crop is worthless which does not undergo it. Rice is always 

/i rnixed. 1 he grain is separated from the husk by the use of 

the hand pestle and mortar; women are usually employed upon this labour, and, when 

working for hire, receive one-fourth of the clean rice as their wages. Rice has a very 

flnJf it isseen as high as 5,000 feet above the sea, 

and in Kulu in the valley of the Bias it grows as high as 7,000 feet {Panjdb Gaset 
teer, Kangra District, 156). ^ \ j 


Kashmir. 

442 


Cultivation of Rice in Kashmir, 

Through the kindness of Mr. W. R. Lawrence (Settlement Officer in 
Kashmir) the writer has been favoured with proof copies of the passages 

in the forthcoming Settlement Report which relate to rice. Unfortunately 

be afforded to deal with these fully, district by district, but 
the following extracts convey some of the more instructive ideas brought 
to light by Mr. Lawrence:-^ 

Varieties grown, —There are numerous varieties grown'in the vari- 

these may be referred to two important sections, White and 
Rices. Some 53 forms are specially mentioned by the cultivators in 
Uonsu, and of these 41 are white rices. In the Lai tahsil some 40 forms 
have been recorded, red rices being the most extensively grown, whereas 
*1! tahsil white rices are more frequent. The white rices command 

the best price, but they are regarded as more exhausting to the soil and 
have to be followed by a red crop. White rice requires a good soil, is 
rnore delicate than the red and gives a smaller outturn of grain. Red 
rice is accordingly the food of the poorer classes. 

Speaking of tne Donsu tahsil Mr. Lawrence says : — 

** 7 jhe best of all rices arc the Kanyun and Basmati. These are delicate kinds 
and will not grow on elevated ground exposed to the cold; the kanyun produces a 
round white very soft grain, and the basmati gives a long white soft grain. Basmati 
always commands a higher price than other kinds of rice and both in the market and 
in the cornmunication allowed by the State, fetches Ri per kharwar more than any 
other variety. It is described as * Azubiol,' i.e., the seed germinates more quickly 
and ripens sooner than any other rice. Consequently it can be sown later. It gives 
a small crop and the variety cannot be grown above I^kripura. It requires carclul 
husking, and whereas it costs 12 annas to husk a kharwar of shall of the ordinary 
kind, it costs Ri to husk the same quantity of basmati. 

‘ I have pursued my enquiries regarding the relative merits of ihc wnttru or broad¬ 
cast sowjng of rice and of the nihali, or system of transplanting rice, and again I 
find that, given the same quality of soil and the same condition of manure and irriga¬ 
tion, the wattru system gives the larger outturn. 

**\Vattru is certainty the prevalent system in the Donsu tahsil.- It requires good 
sml, and can only be successfully followed when the fields arc of a fair size and are 
what is known as bad-wattru fields, which take four trabs of seed. In smaller fields 
Such as are found on terraced land {ach’karu) or (dulwushu) which are known as 
lar^wattru and which take from 1 to 3 traks of seed, the nihali system is perhaps the 
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more economical. The seed for nikali and tvattru rice is sown at the same time, 
viB.t from 15th Baisakk to 15th Jeth^ but the seedlingfs from the former are not 
planted out till 36 days after sowing. In Narkara rice is sown a month earlier than 
jn the other villages, but it ripens at the same time. The result of this early sowing 
is a greater outturn of rice. (In the Shahabad llaka near Vernag the sowmg time 
commences at the beginning of Baisakh and there the outturn is very large.) In the 
interval of the 36 da^'S, the sun and air have benefited the soil, and in addition to 
this the shepherds have gathered their sheep on the dry land reserved for nihali. 
One thousand sheep will enrich 4 acres of land in a single nightc They are not 
allowed to stand in one place as their droppings would make the land too powerful, 
but are kept moving about. For every 5 traks of land manured by the flocks of 
sheep, the shepherd receives 4 traks of ^hali. It is calculated that the presence of 
a flock of sheep will raise the produce from 25 to 40 or 50 kharwars per kharwaT of 
land. The secret of this enormous benefit derived by the nikali land, is that by the 
time the sheep come on to the ground, their food and strength has improved from the 
spring grass, and in consequence their manure is of greater value than it w^ a month 
before when the •aattru lands were flooded for rice. 

“ But, generally speaking, I find that the niAa/i system is regarded as|a compromise 
and as a ‘dernier resort* bv the people. If water is plentiful and the soil fair, 
watp'u IS the svstem followed. If water is not forthcoming at the time of sowing, the 
reserved for nikali^ and if the land is at a high elevation the nihali system 
will be adopted. ^ In low lands and near the swamps nihali cannot be grown. The 
advantages of nihali are, that the system clears the ground of weeds (kach)^ and 
that It requires less labour. 'T'/io'khushabas are ample iov nihalif whereas four 
kkushabas are necessary for •wattru rice. 

“ I have already described the Aama g^rass. It is exactly like the 

nee plant, but it has rather narrower leaves. It gives^a grain which is eaten by the 
p^r people, and is in great request for Hindu temples ft comes into flower earlier 
than the rice, and there is a saying in Kashmiri * Hama niyul drao,' * shethi duo 
krao which means ‘cut your nee two months after Aawo comes into flower,* Besides 
the ^arna which only experts can distinguish from the rice, the cultivator has great 
difficulty with kre. Kre is rice which has sprung up from seeds dropped at the pre- 

r, j • * \ ^ s s ^ if it is not eradicated during the 

hrst season^ and is reproduced fora second year, it causes considerable trouble and 
loss. In order to nght against kre, the cultivator invariably sows a new variety of 
nee each year. It mav be that he substitutes white rice for red* or one variety or red 
for another variety of but the change enables him to distinguish with ease be- 
tween the objectionable kre and the real rice plant* 

“ Everywhere I find evidence to the effect that red rice is a hardier plant and gene- 

'll the white rice. It is always the custom to sow red rice 

in the field nearwt the water-course. The water comes in cold from the channel and 
white rice would fail. When the water has been lying for a time on the first field it 
becomes warm enough to p^ss on to the second field, where white rice may be raised 

A. *^‘ce cultivation is hard work for man and beast, and in former 

days the Government recognizing the importance of the rice harvest left the cultiva¬ 
tors to themselves during the cultivation of the rice fields. Rice in Kashmir is like 
the most elaborate garden cultivation. It must be watched night and day. A break 
in .motion or delay m weeding are fatal. Hence it follows Aat the present systern 

cultivation, for men are taken away at cntical 
times, and the fields dry up and the weeds choke the rice. From a revenue point of 

Tfrh'p ''“iA n to exempt all nce-growing villages from begar Rom the 

the end of Katak fOctoSei). Such forced laboufas might b| 
months shoijld be either taken from dry villages, or contractors 

y^-^y'^iportant fact to bear in mind that rice cultivation in Kashmir k 
"k culture. 1 he best rice which I have yet seen has 

tlie little cattle of.Kashmir do good work. When at least 
W V" accomplished, the cattle ^rill sometimerbe required 
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khushaha for the gupan nind which consists of driving the cattle up and down the 
fields and the soil with the water. 

Rotation. —Greater attention is paid to rotation of crops in Donsu than in 
Lai and Phak. Much of the land is described by the villagers as Rassami, •oxb., land 
which bears a good crop one year and requires re>>t the next year. This rest is g^ven 
not by a fallow but by a change of crop. A common rotation Is three years of rice 
followed by four years of cotton. Cotton clears the soil and frees it from weeds. 
Another common rotation is rice followed by maize or mash or barley, or wheat. 
All agree tha< this rotation of maize, mash, or barley improves the succeeding rice 
harvest bj^ 2 kharwars of shali per 4 acres of land, but opinions differ regarding 
wheat, i here can, however, be little doubt that the exposure to sunshine and air 
during the time when the land is under dry crops must benefit the soil. I have asked 
some of the more prosperous of the cultivators, as an experiment, to plough up the 
rice fields directly the rice crop is harvested. The land is still soft from the popasag 
or final watering given to swell the ears of grain, the cattle are in good condition, and 
the only objection the people have to my proposal is, that they, have no leisure to 
plough, ana that ploughing before the spring will increase the difficulty of kre,'* 

Manure. —Sheep manure is the best, next comes cow manure. Horse-dung is 
not used for rice fields. It must be remembered that cow-dung is the chief domestic 
fu.el. both for cooking and for kangars. Little need be added here regarding 
manure. In the Ganidu fields, by which is meant fields near enough to the home¬ 
stead to be well manured, well watered, and well looked after, the supply of manure 
is ample. To every acre about 100 baskets, or 16 or 17 kharwars oi dung is given. 
It is either put on to the land when dry and ploughed in dry with a view to the har¬ 
vest of the following year, or if strength is wanted for the current year, the manure 
is scattered by hand over the fields submerged by water. A frequent practice Is 
to heap manure on to the first field which receives irrigation, and from this field liquid 
manu'’e finds its way to the fields below. Fields outside the gamdu radius receive 
manuie about once every third year, and also receive a dressing of turf clods {chak). 
Clods vary in quality; the best are those dug from the sides of water channels which 
are rich in silt. 

Diseases. —Tne rai disease to which I have allued in previous .epoits occurs 
in the lower villages of Donsu, and it seems evident that the causa of the disease is 
extreme warmth at night. The same idea prevails here as in other /aAsiVs'that tat 
is caused by the summer lightning known as haji bawan. Higher up the rice crow 
of Donsu are exposed to a very serious drawback. The tahsil is situated in the 
phrase of the people on the left hand {Khowar) of the sun’s course. Towards 
ber when sunshine and warmth are much needed, the left-hand villages are shaded by 
the mountains, and the cold wind from the heights checks the forrn tion of 
large quantity of rice never reaches maturity, and is unfit for anything save CTcen foM 
for horses. Such rice is known as Handru, Another drawback to which the lelt- 
hand villages are liable is that the snows on the left-hand mountains melt very 
rapidly. 

Cultivation op Rice in Yarkand. 

Vern.—5A«7, the plant; Cwrufy', the grain. v t d 

The following interesting account may be here reprinted from the 
Mission’s Report as it deals mainly with a contrivance used to husk rice 
cipally grown in Yarkand Division. Sown in April and cut in September ana 
October. Returns six to eight-fold. The seed is husked on the banks of the canals 
by a pounder-mill worked by water. It is called sticana, and consists of a hori¬ 
zontal axle-beam, in the middle of the shaft of’which are four immovable nanges 
or paddle-boards against which the water plays. The shaft is supported 
by an upiight socket post on each side of the mill-stream, and at one 
two long clappers which project six or eipht inches on opposite sides. As the wa 
revolves, by the water playing against the paddles, these clappers alternately, I 

catch and release the handle of the pounder, which works on a fulcrum block, an 
is so adjusted that the clapper in revolving with the shaft shall catch and 
short hand of the lever, and thus raise the pounder, which projects 
angles f’'om its other end, and let it fall again, as in course of revolution it , 

the depressed lever head. The pounder is a round-ended bar of wood hxed at g^^ 
angles into the head of the long hand of the lever, and plays upon the r^e in a , . 
cn mortar. The sucana may be built by any one on a suitable stream 
of the District Governor, and on payment of a fee to Government of si*ty t g 
(about fourteen rupees), and this clears of all further taxation on its operations, 
miller’s charge is one chdrak in fifteen of husked rice. The entire caw 

mill is in wood-work, and the several parts arc very neatly put together. 
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several of th^fSe mills at work on the canals in the line of ourmarch, and were impress¬ 
ed by the stride in civilisation in advance of what we had left behind us in Kasn mir, 
where the laborious and by no means graceful operations of the pole pestle and 
mortar are a prominent feature in the scene peculiar to the banks of the Bidasia ” 
{Report of a Mission to Yarkand in tSj 3 , 77). 

IX.—CULTIVATION IN THE CENTRAL PROVINCES. 

References. —Annual Reports of the Director of Land Ret-ords and Agri¬ 
culture ; Experimental Farm Reports; Gaaetteers: — Balaghat, iS; 
Barpati, 23 ; Bastar, Jr, 3 $; Betulf $0 ; Bhandara, 64, 66; Bilaspurt 
nSs 120. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of tKe Government of India show these 
provinces to have had 3,785,566 acres under rice in the year 1888-89. 
Taking, what appears to be a fair average, 12 maunds per acre as the 
yield, the total production from the above acreage would have been 
4*54.26,792 maunds or, say, 1,622,385 tons. 

The trade of the Central Provinces in this staple (which is almost con¬ 
fined to husked or clean rice) may be here briefly reviewed. The gross 
imports amounted to 1,30,282 maunds and the exports to 9,62,044. maunds, 
thus showing a net export of 8,31,762 maunds. About 99 per cent, of the 
imports came from Bengal, while of the exports the largest quantities went 
to Rajputana and Central India (3,52,051 maunds); Berar (3,17,841 
rnaunds), and Bombay (2,44,024 maunds); ail these exports consisted en- 
tirely of cleaned rice. It is impossible to discover how much of the Cen¬ 
tral Provinces rice finds its way to foreign markets, but if any leaves India 
It must be drawn from the exports to Bombay and Calcutta. In the year 
under review, only 32,687 maunds were consigned to Bombay, 

By deducting the net export from the estimated production and ex¬ 
pressing the balance to head of population (9,838,791 millions) the daily 
consumption in these provinces would be J seer. ^ 

METHODS OF CULTIVATION. SOWING, REAPING, &c. 

'T'u ^^^o^&^out these provinces wherever water is available 

The chief districts are, however. Bhandara. Chanda, Raipur, Bilaspur' 

bambalpur, and Jabalpur. By far the major portion of the rice of these 
provinces is broad^sted, via 2,855,200 acres, with 2.825,404 acres of 
of remainder 930 365 acres is under transplanted rice, 

Ril^nnr 5 o 8 ,os 8 IS unimgatcd. The entire rice obtained in Raipur, 
Bilaspur, and Sambalpur is broadcasted on unirrigated land. Indeed, irriea 
tmn nee fields are almost confined to Bhandara. Chanda, and BalagLt 

( Nagpur Division), which conjointly possess 422,279 acres of irrigated 
iranspiantea rice, ® 

of 18m . 1 °'’Land Records and Agriculture in his Annual Report 

fn * the results of numerous crop experiments with rice conducted 

Hcnnd^hrh?h'T“'‘' '■eco'-'led return was i6oft unhusked 

^ ^ 4.940ft per acre. These were for transplantVd rice, and 

& r broadcasted tL aLage was 

rice lken^hv''ttrem ef®’ a transplanted 

^ ^ maunds for these provinces would therefore seem, if 
I f" side of underestimating the total production, 
ine listm references given will enable the reader to discover snecial 

iThe iTe^e'^afforlr?^ ^“bivation of these provinces. Space^can- 

the r^ore quotation, buf it may be said that 

North-West ProvTnri Peculiarities as in the 

est Provinces, and the hilly districts possess a system of rice cul- 
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lure scarcely different from that which has been detailed above under 
Chutia Nagpur in Bengal. 

Cultivation of Rice in the Bhandara District. 

“There are so many different kinds of rice that it were tedious to 
enumerate them. It is commonly believed that the local dry measure 
termed kooroo^ equal to 2ofc, can be filled to overflowing with a single ear 
of ^ch separate kind, and it is certain that there are some hundreds of 
varieties of rice in Bhandara. Their names are quite bewildering; and it 
may be that the same variety passes under different names in different 
parts of the district. The most highly appreciated is the chinnoor \ it is 
generally eaten by the better class of landholders only, and is much 
thought of. Its selling price in the Bhandara bazar at the end of Janu¬ 
ary 1867 was 8 seers 12 chittacks the rupee. Other varieties of the first 
rank are the chuttree, radhabaluntt ambehmohurt kaltehamood\ none of 
these are equal to chinnoor rice, though ranking near it. Bamkeylt ptssoo, 
doodhrantkeylt telassee form the class which Brahmins in our off’ces and 
landholders* agents and other well-toKlo people use in general. Most people 
hold land in one or other of the Nagpur districts, and they grow a small 
supply of the first class rice which comes into service for feasts and on 
holidays. 1 he artisan class, our servants,and the great body of cultivators 
are content with the rice known as pandhuee^ sareehanee, ekloomhect 
dhoult &c„ &c. These varieties now fetch in the country markets about 13 
seers the rupee; and kamkeyl is selling st ii seers. Dh^rSf da.y lahoMT- 
ers, and the lower strata of society, are glad to get the chigna^ chi^penat 
rarsurree, hathibog, ratta, and such kinds. Their average price is now 
about 15^ seers the rupee. Besides these numerous varieties of the genus 
rice, all of which are raised by labour and that of a more constant and ex¬ 
hausting character than other cereals require, there is yet another sort which 
is generally believed to be raised by the gods and is therefore called deo^ 
the gods* rice. It springs up of itself in swamps and other marshy 
places and is collected by the lower classes, who may be seen sweeping, 
with a piece of stick, this self-sown rice into their baskets. The gathering 
season is rather early, as the constant supply of water quickens the growth. 
This deodan is bartered to dealers and other well-to-do classes for regu¬ 
larly grown rice. Sometimes a tithe of the sweeping is made over 

by its collector to the village landholders. The poorer classes eat deodan 
as long as it lasts. Their superiors are glad to get hold of it. as it comes 
into use on the Rtssheepunchum (in August) and ShirawHndeivadsetj cel^ 
brated 11 days after the Rtssheepunchum. The peculiarity of these festi¬ 
vals are that nothing raised by animal lalxjur can be eaten. In the times 
of the Mahratta dynasty deodan was specially distributed from the Govern¬ 
ment storehouse iambarkhana). Now, those who can beg no god-grown 
rice must eat Indian cgrn (Zeamays) or vegetables which nave been raised 
by man’s labour alone. Failing these a day’s fast is the only alternative. 

It would seem that, at some^time, the marshes or ponds, in which deodan is 
now yearly found, was regularly sown. It may have been once or oftener, 
but the produce now picked up must have had some seed, though the way 
in which it now yearly produces itself is curious and may well be ascribed 
by a simple people to the direct intervention of a divine power. It is well 
known that the seeds of rice which are lost in the moist ground at reaping, 
themselves spring up and produce abundantly. An instance in my own 
knowledge may be given. A field of 18 acres, well situated, was one year 
not sown as the favourable season had been allowed to pass. At harvest 
some 60 handles or more than one ton of husked rice was reaped. This 
was, perhaps, half what that field would ordinarily have produced had the 
usual seed and labour been given to it “ 
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X.—CULTIVATION IN BURMA. 

References.— Gazetteers^ /., 404^424 42^ : Statistical and His¬ 
torical Account of the Thayet District by Colonel H. A. Browne^ >^74, 
p.Ss; Agri.-Horli. Soc., Ind., Transattious,JJ.,72,7J; VI., f ^4, App, f27, 
Bro., 5 ; VltJ.^ 24^* ^1S4;Journ. {Old tieries), //., 252 ; ///., 215-2/7, Pt o.^ 
7/, Sel., /, 2, 271, Pro., 2Sf;, V., Set., 124-127. Pro., 46, $3, 6 j ; V/., Sel., 
9» Pro., 71; V,,59-6t, 226-228 ; VIII., Scl., 59! Pro., 37 ; A'., Pro., 

/ IS i XJI.. Pro. ( ib62), 39. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 
Government, show that the province of Burma had 5,673,542 acres under 
rice during the year 1888-89. Of this area, 4.067,606 acres were under 
cultivation in Lower Burma and 1,605,936 in Upper Burma. The follow¬ 
ing figures show the principal rice-growing districts of the two sections of 
the province : Upper Burma, Yc-u (250,000 acres) ; Minbu (176,880 acres); 
Shwebo (172,858 acres); Katha (166.400 acres) ; Pakokku (142,025 acres); 
KyauUse (136.355 acres); and Sagaing (115,000 acres). Lower Burma, 
Pegu (678.200 acres); Basscin (496,003 acres) ; Akyab ^^i^iSacres); 1 
Hanthawaddy (4<^3*983 acres); Ihongwa (39.1,194 acres); llciuada; 
(297,119 acres) ; Tharrawaddv (290,661 acres) ; Amherst (280,872 acres) ; ' 
and Prome (250,210 acres). Por the other districts, in Upper Burma, the 
statistics fluctuate between 84,000 and 1.8^8 and, in Lower Burma, be. 
tween 134,201 and 1,249 acres. 

It is commonly stated that l,6oolb of paddy per acre is the average 
yield in Burma. I hat quantity, by deducting 25 per cent, as loss of 
weight in husking, would show the yield to be 15 niaunds of clean rice. 
Expressing that yield to the acreage returned, the total production may 
be said to have been (for the year 1888-89) follows: — 



Maunds of Rice. 

- * . 

1 Total Production. 

l-ower Bruma 

Upper Burma 

1 

6.10,14,090 

2,40,89,040 

1 

|(, 8.5'>03,130 maunds 
j‘ 3.W.397 tf'os. 


inc ransiromier trade to and from Upper Burma is not published but 

the ava, able stabst.cs show the land traffic to and from the lower prov^ 
ince the transactions with Upper Burma being viewed as between a fo?eiirn 

.. '■^viewed Imports of rice and paddy 

• 3.964 cwt. and exports 2,738,723 cwt., thus showing a net export of 38 00 66i 
maunds. The average exports to Upper Burmaduring the past nine eears 
have been 20,92,188 tnaunds. But viewing the transactions* b^etween Jpper 
and Lower Burma only, the net export from the latter to the former province 

Ujas 38,11,262 maunds. That «mount has, therefore, to he addi^d to the 

estimated production of the upper province. The figure t^ius oht-fined 

lion ‘ u‘'’i population of Upper Burma a daily consump- 

tion of IJ seers per head. But as the amount thus shown is, judcinir Irrm 

U mav 'l'' •"dia, exceptionally^I,infi 

out that there are four possible errors .-—The populitinn 

'S a mere estimate and may be considerably below the marl - 

there were in Burma during that period a large army of sellers and cTrnn 

fo lowers which materially increased the rice-consumln- population 

allowance has been made^for the exports beyond tl ^ mntlL of T 

wXd‘ouTfVffi\?^^" CS^-nd^of rice jTlm'acr'o 

ous Xts of Up%r Zrmr'‘"'" """ ‘'"= "’-'''‘-u- 
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But in addition to its exports to Upper Burma, the lower province has 
an ext^sive trade by sea to the provinces of India and to foreign coun- 
tries. Besides l^per Burma, it has also a small land traffic with Siam 
and Karennee. The following balance sheet of the rice traffic of Lower 
ryjrma may, therefore, be given for the official year ending 31st March 


Destination. 

Exports. 

Imports. 

Net Exports. 

Foreign Countries . 

Indian Ports .... 
Land Traffic .... 

Maunds. 

*jy9.52>t>9o 

5 » 35>498 

38 , 34 » 2*2 

Maunds. 

3 «o 

1,05,482 

20,749 

Maunds. 

1,99^51*780 

4,30*0*6 
38,'3,463 

Total 

2,43*21,800 

1,26,541 

2 , 4 i, 95>259 


These figures have been purposely made to exclude from consideration 
the transactions to and from ports within the province, and thus to exhibit 
the net exports from Lower Burma. Owing to the disturbances in Upper 
Burma the exports to that province, during 1887, and 1888, were abnor¬ 
mally high, and the comparison with those of the succeeding year, therefore, 
showed an apparent, though not real, falling off, since the total exports were, 
during these years, adjusted by the temporary decline and again restoration 
of the foreign trade. A slight confusion is also occasioned through the 
fact that the financial year ends (31st March) in the middle of the rice 
season. Arr average of the transactions carried out during a period of 
years would, however, admit of the correction of this cause of confusion. 
To allow the above balance' sheet to be compared with other published 
statements, it may, for example, be said that the average gross exports 
(under the three headings shown in the table) for^ the past nine official 
years ending 31st March 1890, have been 3,95,10,308 maunds or, say, 
1,411/^82 tons, and the average net export of any period of years would 
appear never to have exceeded 40 million maunds. 

It need scarce be here added that paddy and rice have in these figures 
of Burma trade (as in those of the provinces of India) been taken con* 
jointly. The error thereby admitted into the calculations is, perhaps, more 
serious in the case of Burma than in any of the provinces of India, since 
the coastwise exports are in nearly equal quantities of paddy and rice. 
But even this fact is greatly minimised by the immensely greater quantity 
of rice' exported to foreign countries. If we accept the balance sheet 
as fairlv correct, the net export deducted from the estimated production 
would leave the amount which in the year in question was available for 
local consumption. That quantity expressed to head of population (vi#., 
3*736,770 would be about i seer per day. 

Mr, W. T. Hill, Director of Land Records and Agriculture, has recently 
published the following note on the Burma traffic in rice:—“From the 
figures-given on page 28 of Mr. O’Conor’s Review of the Trade of India 
in 1889-90, it would-appear that the exports of rice from Burma had of late 
y^rc tended to fall off^ There is, however, every reason to be satisfied 
with the prospect and, if the figures are carefully examined, it will appear 
rhat the exports have, on the whole, increased to a very satisfactory extent. 

Figures for the financial year (*.e., the year ending 31st March) are apt 
to be very misleading. That date falls in the middle of the busiest season, 
while the end of the calendar year is also the end of the rice season, The 
rice exported within any calendar year is, almost without exception, the 
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>roduce of the harvest which is gathered in January of that year. The 
ollowing table gives the exports of rice since 1878 by the calendar year 


Year. 

t 

1 Exports of 

Rice from Lower Burma 

To Upper 
Burma. 

To other 
countries. 

Total. 

1878 

A 




Tons. 

Tons. 

Tons. 

• 

e 


53.323 

789,464 

842,787 

1879 

• 

• • 


41.837 

802,289 

844,126 

1880 

• 

• • 


5.677 

849,841 

855,5«8 

1881 

A A 

• 

• • 


5,243 

919,181 

924,424 

1882 

• 

• • 


39.764 

1,039,866 

1,079,630 

1883 

• 


1 

37.840 

910,804 

948,644 

1884 

• 

• • 

4 

87,127 

763,801 

850,928 

1885 


• • 


96,363 

928,838 

1,025,201 

1886 

A A 

• 



77.044 

953.934 

1.030,978 

1887 


« a 


125,177 

953,664 

1,078,84) 

IS88 

• 

• • 


150,668 

776.398 

927,066 

1889 

• 

• 


58,504 

954.059 

>.012,563 

1890 

(actuals lor nine m 

onths). 

37 000 

1,06b,000 

1,105,000 

1890 

(estimate for year) 

• 

50,000 

1,160,000 

1,210,000 


“ Now it is not clear why, when the rice trade of Lower Burma is under 
discussion, the exports to Upper Burma should be excluded. From 1879 
to 18S3 exports to Upper Burma were comparatively small, while in 
1887 and 1888 they were very large indeed, and the result was that the ex¬ 
ports to other countries were much lower than they would have been if pro¬ 
duction in Upper Burma had been normal. J here have been four very re¬ 
markable harvests in the series of years for which figures are given, TTiose 
of January 1882 and 1890 were much above average, while in January 
1884 and 1888 the crop was very shoft. If these facts are taken into con¬ 
sideration, it does not appear that, even if the exports to Upper Burma are 
set aside, the rice trade tends to fall off. The exports did not reach 900,000 
till 1881. They never fell below that again except when the harvest par¬ 
tially failed in two years. From 1886 to 1889 (excluding the year \N^en 
the harvest was short) the exports to other countries were about 950,000, a 
very substantial increase as compared with previous years if 1882, when 
the harvest was abnormal, be excluded. The very large increase of the 
present year is due partly to extension of cultivation and partly to the crop 
being a bumper one. 1 he crop of January 1890 was probably no better 
than that of January 1882, but the exports to other countries will be 
1,160,000 tons as compared with 1,040,000 tons in 1882, 6r an increase of 
120,000 tons in eight years. 

“But, as already mentioned, there is no reason why the exports to Upper 

Burma should be excluded ; and. if the total exports from Lower Burma be 

compared, it w ill appear more clearly that the progress on the whole has been 

steady, 'n the five years 1881—85 the total exports only twice exceeded 

1,000,000 ton^sj in the next five years they have only once fallen below 

1,^0,000 and that was in a very exceptional year, when the exports from 

Akyab alone fe l from 160,000 tons to 90,000 tons owing to deslruaion bv 
salt-water inundation. ^ 

“ does not appear that the trade is likely to be affected to any serious 
extent by the exports from Saigon, Siam, and Java to Europe and the 
anHfK- f ne expats of rice from Saigon between the ist January 

amounted to 440.971 tons as compared with 260,714 
tons in the corresponding period in 1889. but in that year the crop in 
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Saigon was a very short one. However, even with these large exports 
from Saigon, only 16,202 tons of rice vent to Singapore and 33*893 tons 
to Europe. Again, between the 1st January 1890 and the 31st August 
there were only 8,466 tons of rice exported fronri Java to Europe and 2,872 
tons to Singapore, while the exports of rice frofn Siam to Europe from the 

beginning of 1890 have, according to the latest available information, been 
72,000 tons.” 

In drawing a comparison between the figures given by Mr. Hall and 
those used by the writer in the foregoing remarks, it should be borne in mind 
that the one statement deals with the financial, and the other with the calen¬ 
dar, year. The serious effect of this will be seen by the abnormally high ex¬ 
ports of 1888 to Upper Burma and the coincident low foreign transactions 
as compared with the immediate reversion of these figures during the three 
months of 1889 which fell into the official year ending 31st March. 

Mills and Milling, —There are now at work in Burma 45 mills for 
cleaning and husking rice. These employ during the working season 
27,084 persons and retain permanently in their employment 4,922 persons. 
The milling trade of Burma is accordingly a very important one. (Con/, 
with Chapter on Trade, p. 653.) 

METHODS OF CULTIVATION. SOWING, REAPING, Ac. 

“ By far the'niost fertile land is found in the delta of the Irrawaddy, and it is here 
that the largest amount of rice and that of the best quality is grown. There are five 
methods of raising a crop practised in differ^-nt parts of the country 

fsf —On the ordinary swamp land in low-lying plains where the rainfall is sufti" 
cient. 

On level land from which the rain water runs off loo quicHy and irriga- 

■ tion has to be resorted to. 

Jrd —On land near the river bank which is submerged and cannot be planted 
till after the highest rise. 

4th —In hill dealings. 

Sth —A hot-weather crop obtained by irrigation either by means of dams or by 
water-wheels. 

** For the first three, ploughing commences about June, that is, as soon as the an¬ 
nual lains have softened the soil and r^'ndcred possible the use of the primitive plough 
which is, in truth, little else than a harrow with long teeth. The ploughman stands on 
tile bar and the harrow is dragged about the water-sodden field tiH a smooth surface 
of mud has been obtained, in the meanwhile nurseries have been prepared on some- 
wliat hightr spots and the seed sown in them broadcast. By about July or August 
the fields of the first two classes and the plants in the nursery are ready and the 
young plants are dibldcd in, two together at intervals. This portion of the agricul¬ 
tural labours is generally undertaken by the women and children, neighbours often 
aiding each other. In the case of the riparian lands the plants cannot be put out till 
about September, the harvest begins in November and is over by January. The crop 
is cut \vitn a sickle and collected at the threshing floor in some places in carts, in others 
on sledges. This is simply a portion of the field where the soil has been made flat 
and hard and a stake driven into the ground in the middle. The sheaves are taken 
from the stack and arranged in two circular lines round the stake, one on the other, 
with the care pointing in one row inwards and in the other outwards, and cattle aw 
driven round and round treading out the grain. It is then sifted, in some parts of the 
country, by a hand-winnowing machine (fans fastened to a spindle being made to re¬ 
volve and blosving away the fight grain and straw as the rice in the husk, poured in 
at the top, passes down between the revolving fans and a bell-shaped mouth 
end of the machine), but usually the method is more primitive ; a tall tripod is raised 
and a platform put up between the legs at five feet or so from the ground, over this 
and reaching down to the ground is a mat which serves as a kind m shoot to guide 
the grain in its descent; hanging from the top of the tripod is a flat b^ket, a man 
stands on the platform and receiving from one below the baskets of unwinnowed rice 
he fills the hanging basket and upsets it, the good grain falls on to the mat and thence 
on the ground in an accumulating heap and the light grain and chaff are blown away 
by the wind. . . « .h 

“The hot-weatner crop is planted in January, February, and March, and 
about three months afterwards. The water necessary is usually obtained by throwing 
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a dam across a stream, but at Meng^-doon in the Thayet district, and nowhere else, a CULTIVATION 
■self-acting water-wheel is used which is thus described by Oolonel Horace A. ^ 


n__ ^ 


Browne— 

* It is simply a large paddle-wheel, constructed altogether, with the exception of 
the shaft, of bamboos. The shaft is made of some hard wood. The floats are pieces 
of coarse bamboo mat-work. Between each pair of floats are two bamboo baskets 
sloping outward at an angle of 45® from the centre of the periphery of the wheel. 
The frame-work on which the wheel rests consists, generally, of about eight moderate- 
sized jungle-wood posts, four of which are planted close to the water s edge, and the 
other four parallel to them further out in the stream. The shaft of the wheel rests 
on a cross-piece between the four posts, two on each side, which are lowest down the 
stream. The wheel is placed so that the floats are just under the surface of the water. 
The current causes the wheel to rotate. The mouths of the bucke!s are pointed 
down stream; they have a slanting upward direction as they emerge from the stream, 
so that they retain the greater part of the water with which they have been filled when 
below the surface, until the rotation of the wheel brings them to the top when they 
discharge their contents into troughs above the edge of the river bank. 

“ * The banks of the Ma-htoon, where a view can be obtained at once of several of 
these spider-like machines in ceaseless motion their shafts humming loudly, and the 
waters splashing and sparkling all over them, form a singularly, interesting spec¬ 
tacle. ’• 


** The toung-ya or hill-gardens are by no means peculiar to this country. They 
are known in Mysore, intheCentral Provinces, where,according to Captain Lewln, 
they are called *dhai-ya’ and in Assam where they are called ‘ jhoom,’ and this 
system of cultivation is probably common everywhere in India amongst hill tribes ; 
it is the only one which they can follow but it is most wasteful, and is the worry of the 
lives of our forest officers wl>o never seem to lose an opportunity ol inveighing against I 
it. Having selected a site on the side of a hill, and the more thickly covered with 
b.Tinboos and forest the better, the cultivator and his family set to work in April and 
fell everything. After two months’ drying the fallen trees and dried brushwood are 
set on fire and burn for several days, and some of the larger logs even for weeks, the 
ashes fertilizing the soil. An ingenious method of lightening labour is sometimes 
adopted. Tlte cutting commences from the bottom and the lower trees are only 
slightly cut on the upper side, as the woodmen ascend the hill they cut deeper and 
deeper and at last cut the trees completely through. Thus cut they fall on those 
below them and by their weight knock them down and the felling thus continues to the 
bottom. It is only in suitable localities that this system can be adopted. 

'* immediately after the first fall of rain, the surface is slightly broken up with a 
kind of hoe and the ashes mixed with it, and the seed, usually rice and cotton or 
sesamum and cotton, is sown broadcast, and from this time onwards the principal 
labour is in keeping down the weeds. The rice (which is not of the same kind as any 
of that grown in the plains) and sesamum are reaped in September or October, and 
the cotton balls are nicked in December—April. After this the hill-cl<'.iring is aban¬ 
doned. 

Where this system prevails the land is never measured, but the revenue is 
assessed on the families working. The number of these hill-clearings in iS 08 -(>q was 
51,3^2 and in 1877*7^, 77,707” {^British Burma Gnectteer, Vol. !., )>. 424 — 426). 

Husking Paddy .—“Cleaned rice can be bought in most bazars and rice-husk¬ 
ing has in some parts of the country near large towns become a regular trade, but 
over by far the larger part of the country the nee for the family use is husked by the 
females of the family as it is wanted, the stock of unhusked grain being kept 'n gra¬ 
naries adjoining the house. The grain is first twice milled by hand. The mill con¬ 
sists of a solid cylinder of wooa about t'\'D feet in diameter, the upper surface 
roughened by radiating lines a quarter of an inch deep being cut in it; on this works 
another cylinder, the lower surface similarly roughened, with an opening^through it in 
the shape of an inverted truncated cone; to one side of this upper piece is loosely 
fastened the end of a long pole and by working this backwards and forwards the up’- 
per cylinder 's made to revolve and to husk the grain which is passed in at the top 
and comes out between the two portions of the mill. T he rice is then winnowed eithci 
by throwing it up into the air when the lighter husk is blown away or in'a hand¬ 
worked winnowing machine, an European inveiytion of late introduction into Burma. 

The inner pellicle has now to be removed and this is done by pounding, either 
by hand with a long, heavy, massive pestle in a large wooden mortar, or in a some- 


• Statistical and Historical Account of ihe Thayet District. By Colonel H. A. 
Browqi, Rangoon. 1874. p. 

O. 460 





632 


Dictionary of the Economic 


ORYZA 

sativa. 


CULTIVATION 
In « 
Burma. 


ASSAM. 

461 


Area. 

462 

conf. Tvith 

p. 522. 
Yield. 

463 

Trade. 

464 


Consumption 
pep head. 

4*55 


Rice Cultivation 


Shon bu"j‘Ihick'b'tof wooiT/'’^. ground; in the latter case the pestle consists ot a 
lonVnn^ ic J ^ ^ ^ ^ let mto a long one near the end and at right angles ; this 

s^cl a way tharthe end" nr^hl""' mortar in 

standinp* on fh^ fi rfk pestle rests on the mortar; one or more persons by 

depress it into a hollow made for it in the ground and 

vh?V h t "1’ Pestle falls with great force on the ^ce 

‘oesUe-W'^rnnti^ ^^^'^ l"i mortar; this alternate stepping on to and off the 

5 «rmJs/o,W work ,s finished ” {Burma Gazetteer, Vol. I.,p. .04) 

xjurmese uiet I here are ordinarily two meals a day, one at about eivht in 

is^pkin'bo'ifed rfee^ wdh >tL staple article of food 
and onions a-tiinrh ^ kind of soup or thin curry of vegetables, chillies, 

ed 5^ fifl'-paste, a little salt, a little oil and, ifit can be affoid- 

mixturP nf fAs a condiment is used a 

Iacaue^ed^d^s^ r* together. The rice is placed in the flat 

heTvholfftmiiJ^^^^^ ® soup and condiment are placed in small cups and 

me whole family eat together (Burma Gazetteer, Vol. p. 404). 

XL—CULTIVATION IN ASSAM 

References.— Reports of the Department of Land Records and 
Agriculture, I886-S7 to i888-8g ; Assam Gazetteers, Vols. I. & JJ.; Agri.- 
X Transactions, III., 58; four. (Old Series), IX., 240-246; 

0 ho)!'^ 8 ,ig^jnSreifs. 9">02. Pro. 

Area under, and Traffic ih, Rice. 

fhe Agricultural Statistics of British India, published by the Imperial 
Oov^nment, show that the Province of Assam had 1-^262,101 acres under 
rice during the year 1888-89. H ^his be supposed to yield 13^ maunds 
clean nee per acre, the total production would have been 1,70,47,67b 
maunds or, say, 608,846 tons. • 

By rail, road, and river, Assam exported 13,26,352 maunds of paddy 

and nee combined and imported 3,52,542 maunds, thus showing a net ex- 
port of 9 * 73 >S*o from the province. The exports of paddy alone were a 
little in excess of rice, namely, 7,35.235 maunds of the former and 5,91.1 r; 
ot the latter. I he neighbouring province of Bengal drew the major por- 
tion of these supplies—11,12,002 maunds in all, which consisted of 7,34^*69 
maunds of u n husked, and 3>7Z»®33 maunds of husked, rice : 54.390 maunds 
were received by the town of Calcutta, a portion of which may, therefore, 
have gone to foreign markets. 

The statistics of the river-borne trade (which are included in the 
above statement) display some features of interest. For this purpose the 
trade of the Brahmaputra and Surma valleys are considered separately. 

^ JJ valley received most of its imports in cleaned rice (not 

paddy), from Eastern and Northern Bengal {viz,, 1,85,065 maunds and 
1,12,976 maunds, respectively), while its exports amounted to only 41.793 
maunds, mostly paddy, the major portion going to Northern Bengal. 

The Surma valley carried on its chief export transactions with Dacca 
(6,49,634 maunds of padd^ and 5,22,318 rice), while its imports were m*mi- 
* 1 ? ' cleaned rice and no paddy. Thus the Surma valley is 

the chief exporting portion of Assam, while the imports go mainly into the 
Brahmaputra, apparently to supply the large demands of the tea gardens. 

The statistics of both the valleys show an import of 3,52,996 maunds and 
an export of 13,00,819 maunds (paddy and rice together). Of the im- 
57,254 maunds were conveyed by boat and 2,95,742 by steamer. 

Of the exports, 12,91,415 were earned by boat and 9,404. by steamer. 

Assam has a very insignificant trade with the countries on its frontier ; 

1,994 maunds being imported from Naga, Mishmi, Lushai, and Tipperah 
Hills, while 6,619 onaunds were exported, mainly, to Bhutan and Towang. 

The above figures show a net export from Assam of 9,78435 maunds, 
which, deducted Irom the estimated production, would leave a surplus for 
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the people of i >60,69,243 niaunds or expressed to population, would repre¬ 
sent a daily consumption of a little more than |rd seer per head. 

Varieties and Races of Rice grown in Assam. 

The Annual Reports of the Department of Land Records and Agricul¬ 
ture published by Mr. H. Z. Darrah contain much interesting informa¬ 
tion on this subject. The attempt to classify the Assam rices became a 
necessity in connection with the numerous crop experiments which were 
conducted under the orders of Government. It was felt that the yield 
was so diversified, through the complexity of forms, that it became im¬ 
perative to treat each race separately. And, doubtless, future more extend¬ 
ed enquiry into the rices of India generally will render a similar course 
indispensable, at least in the provinces that produce two crops a year. 
An average provincial yield per acre, such as has been shown in the above 
provincial chapters, may serve a useful purpose in affording a starting 
point of comparison in agricultural and commercial returns, but the 
factor to be adopted as the average can only be approximated to truth 
when (as in Assam) the actual yield of each form has been first deter¬ 
mined and then followed by a calculation worked out to cover the error 
(incident to all the figures given by the writer) due to the relative extent 
of cultivation of each race. While fully conscious of errors on every hand 
and of the imperfect nature of the available information regarding rice 
cultivation and trade in India, the writer has thought it the better course 
to follow definite plan as he may thus suggest valuable corrections 
which in time may lead to the production of an article on this very im¬ 
portant staple that could lay claim to greater accuracy than the present 
The results obtained by Mr. Darrah, in the yield of the various kinds of 
Assam rice, fully justify this admission of imperfection. So diversified are 
the returns, that without a knowledge of the actual acreage of each crop, it 
would be unsafe to hazard a definite statement as to the total production 
and available surplus. Following the plan adopted, however, with other 
provinces an average production of 13^ maunds on the total As^ani area 
of rice has been assumed in order to show a figure equivalent to local 
consumption, after the balance has been struck of imports and exports. 

In his Annual Report for 1887-88, Mr. Darrah discussed the Assam 
rices under two sections which practically correspond to the chief Bengal 
crops, Early or Summer and Late or Winter Kices. These terms allude 
of course to the season of harvest. He then sub-divided each of these into 
the two great geographical sections of the province, vtz., Assam proper or the 
Brahmaputra valley and Sylhet and Cachar. in his subsequent report he 
adopted an elaboration of this classification according to the names of the 
chief recognisable races of the crop. This laUer system may be here dis¬ 
cussed while uringing together all the facts regarding each form which 
have appeared from time to time in Mr. Darrah\ reports — 

A).— Rices of the Brahmaputra ( (Bh—R ices of Sylhet or Surma 


Valley 

1. .Sa'/i— 

(«) Lahi dhdn. 
(6) Bor dhdn, 

2. Ahti — 

(c) Broadcasted. 

(d) Transplanted 

3. BaO’^ 

{e) Broadcasted. 
(/) Transplanted 


Valley. 

4. Low-land Aus. 

5. High-land Aus — 

ig) 'I ransplanted. 
{k) Broadcasted. 

6 Murdti. 

7. Sail. 

8. Low-land Aman. 

9. High-land Aman .— 

(i) Transplanted. 
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(B,). —Rices op Sylhet, ^c,~contd. 

ij) Broadcasted. 

TO. Kafaria, 

11 . Sail bur a. 


2. 


(C),—Rices of Cachar. 

12. Dumai. 

73. Mur Alt. 

14. Aira. 

IS* Sail. 

Mr. .Darrah deals with the Assam rices under 15 

t^e ^markrthTf f’ti" ^^b-sections; but it will be discovered by 

rarpe Q ^ ^ ^ that these cannot exactly be regarded as 15 distinct 

and ha equivalents of each other in the thrL areas 

cial consider.?- dealt with more from agricultural and commer- 

ciai considerations than structural peculiarities. 

Sail of the Brahmaputra Valley_ 

rlrpL^kvi!'^'^' ‘'’® general term applied to all transplanted 

required for aA«, and higher 

June, transplanted 

.t reaped in December and January. Some varieties 

r t ■ t/. frorn transplanted bao. Salt is always transplanted. 

rl\u ' comprises the finer varieties of salt, which are transplanted 
lather earlier than the other kinds and on comparatively higher lands. 

larger grained varieties of sdli, transplanted later 
lu r/u and on comparatively lower lands.*' Mr. Darrah shows 

that the average yield, out of 85 experiments with the Brahmaputra lahi 
form of was i.isofb per acre of paddy. Out of 241 test harvests, he 
^ average yield of bor dhdn as 1,82ilb. “The experiments in sdli 
of both kmds number up to date 2,439. They were made'over 8i4‘62 
acres w ith a total crop of 1,247,947ft, and yield a result of 1,532ft of 
th^reshed grain per acre, or, roughly, nearly 20 maunds.” This, it will be 
oi«erved, is the yield of clean pacfdy, but following the rule adopted with 
other provinces a deduction of 25 per cent, should be made to obtain the 
yield of nee or, say, 15 maunds. 

Ahk— 

This is the name given to “ the very numerous kindsof rice which grow 
on high lands, require but little rain, are sown from March to June, and 
reaped from June to September. Ahu is sometimes transplanted, but 
only in the case of the later varieties. Usually, it is sown broadcast. 
Man^y varieties germinate well without a drop of rain.” 

The average yield of transplanted dhu, in the Brahmaputra vaiicy, 
was found to be i,38ofc of paddy out of 92 experiments, and of broadcast 
sowings out of 305 test cases it was found to be r,300ft paddy. Mr. 
Darrah states that the total number of experimental harvests to test the 
yield of rtV/w rice have “up to date been 1,105, the total area cut 381*59 
acres, the total crop 504»i9^ft. and the average outturn 1,311ft of thresh- 
ed but unhusked grain per acre, or, roughly, about 17 maunds,” This 

reduced to rice by a deduction of 25percent. would be, say, 13 maundsan 
acre. 


470 


j. Bao dhdn — 

This “ comprises the varieties grown on the lowest lands which will 
support rice. It is sowm in March and April, and cut in November and 
December. When transplanted, the operation is performed in July and 
August. This is said to correspond to the dmon and kaiaria rices of 
Sylhet and to asra of Cachar.” 

In the Brahmaputra valley transplanted bao was found to f?iye the 
average yield of 2,240ft per acre and of broadcasted the average, in 152 
experiments, was found to be 1.254ft. Discus‘?ing the final results of all 
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the experimental harvests with hao rice Mr. Darrah says : “ The average 
outturn per acre for 155 experiments, with a total crop of 68,64.7^, over 
54 25 acres, is 1,265ft, o*** roughly, 16 maunds ” (of thrashed but not 
husked grain or, say, 12 mauncTs of rice). “ In these experiments, however, 
nearly all the crop cut had been sown broadcast.” {Conf. with 8 and 9 
Aman below.) 

f 5. Aus of the Surma Valley— 

The former (highland form) is sown in the higher parts of the district 
of Svlhet usually broadcast but occasionally transplanted. It is put down 
m March and April, and harvested in August and September. The latter 
(lowland dus) is grown in the lower parts of the district, but is never 

transplanted. It is sown in January and February, and cut in May and 
June. 

These rices are often grouped along with murdli as early rices : “ they 

are practically the same as the dhu of the Brahmaputra valley and the 

dumai and murdli oi Cachar. Takenltogether the early rice experiments 

in Sylhet have, during the six years up to date, been 218 in number; 57*96 

acres, bearing a crop of 65,49have been cut, and the general average 

has been i,i 3 ofc or, roughly, over 14 maunds of paddy or, say, loi maunds 
of rice.” 

6 , Murdli of Sylhet or the Surma Valley— 

This is generally sown on lower land than In the case of a«5 of the 
highland form but on higher than the lowland. “ It is put down in Febru¬ 
ary and March, and cut;in June and July.” (Co«/. with Nos. 4and«; 
above.) 

7, Sail— 

This rice is always transplanted. *Mt is sown in April and May, 
transplanted July and August, and reaped November to January. It is 
grown on land almost as high as that which grows dus:* 

8 isf p. Aman — 

As in the case of awsthis may be referred to two sections owing to the 
height of the ground on which it is grown. » In the higher parts of the 
district It is transplanted like sail, but is sown and gathered about a 
rnonth earlier than that crop. In the lower parts of the district one variety 
of aman xs always sown broadcast, as the early rise of the water allows 
no time for transplanting This is the long-stemmed kind, which grows 
with a steady increasing flood, unless swamped by a sudden rise of water ” 
Ihesea^an'rices are, therefore, jsown in March and April and harvested 
in October and November or a month earlier thAnsdil. The above descrip¬ 
tion of long-stemmed dman correspond, very closely, with the rayenda 
baoa &nd khama nces of Eastern Bengal. (Con/, with pp. 542 ei. sea,) 

Mr. Darrah in dealing with the yield of dman rices says Experi¬ 
ments in lowland and highland dman and kaiaria have up to date been 
grouped topther under the generic name of dman. The corresponding crop 
in the Brahmaputra valley is hao and in Cachar asra. There have^been 
386 experiments during the last six years ; an area of 104*71 acres with a 
crop of is7,348ft having been cut. ind the net result is an aierkge L^ 

Twr """• P" SuLa valley , 

better yield than the corresponding Iw ricef of ' 
the Brahmaputra. (Conf, with No. 3 above.) 

10, Kataria — j 

This is said to be a form dnam which is sown in Aoril and M'lv I 
ransplanted in May and June, and reaped in October and^November.'' ’ 
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//. Sd^l bura^ 

This is “grown on the lowest lands, and therefore mainly in Sunam- 
ganj and )ts neighbourhood. It is always transplanted and generally irri¬ 
gated. It IS sown in October and November, transplanted in December 
and January, and cut in April and May.*' This “ crop stands alone, there 
being nothing like it in either the Brahmaputra valley or Cachar.” It is 
transplanted when the main winter crop is being cut and reaped at the 
same time as the boro rices of Bengal to which group it probably belongs. 

1 he lands used are those portions of the haors, or large natural depres¬ 
sions in bylhet, which are left dry by the receding of the water in the cold 
weather. Embankments (locally called oils) are formed and the water 
from the lowest part of the haor^ where it is never quite dry, ladled up to the 
land (^cupied by the crop." Out of 163 experiments, the average of i,545£b 
wi^ obtained, or iqf maunds p^ddy equivalent to 14^ maunds rice. 

12, Dumni rice of Cachar— 

Is said to be the Cachar rices which correspond with the forms o{ dtts 
which are always sown broadcast on high lands in April and May, and 
reaped in July and August. It is never transplanted. In his report for 
1888-89 Mr. Darrah says of this form of Cachar rice: ** dumai and murdli 
have hitherto been included in one under the head dus^ or early rice« 
During the last years, including 1888-89, 87 ejqjeriments in early rice were 
made, involving the cutting of a crop of 28,io6Io, on an area of 23*13 acres. 

1 he result^gives 1,2151b, or, roughly, 15 maunds, as the average outturn 
of an acre. That return was of clean but not husked paddy, but, making 
the usual reduction of 25 per cent, for husking, the yield would belli 
maunds of rice. 
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/j. Murdli of Cachar— 

This is sown in March and April, and is sometimes transplanted 
about May. The crop is reaped in June and July. 

14. Asra-^ 

This is sown in March and April in low-lying lands, and is reaped in De¬ 
cember, It is never transplanted. “ It belongs to the same class as 
a variety never grown in Cachar, as it requires deeper water than dsra.” 
In five experiments the average yield was found to be 1,5741b per acre or 
19J maunds of paddy, which reduced to rice would be I4j4naunds per acre. 
75. Sail of Cachar— 

It is practically the same as the sail of the Brahmaputra valley and 
the sail of Sylhet. Out of a total of 123 experiments, the average yield of 
this rice was found to be 1,5851b, or 19J maunds paddy equivalent to 14? 
maunds rice. 

CONCLUDING NOTE ON 
THE CULTIVATED RICES OF INDIA. 

The most careful consideration of every remark made by Mr. Oarrah 
regarding the above 15 forms of rice has failed to enable the writer to 
assort them under »he four great sections which on certain structural pecu¬ 
liarities have been established in the chapter devoted to the botanical 
account of Oryza {Conf 'with pp. 5o,?-5o7). This is, however, not much to 
be wondered at, for with even good dried specimens before one it is not al¬ 
ways possible to pick outan dus from an dman or from a^boro rice. But it 
has to be admitted that the use of such terms is to be deprecated if the agri¬ 
cultural conceptions of these forms are, li|«e the botanical, so meagre that it 
becomes possible to speak of a Boro rice as a variety of dman This can 
only be the case by supposing the terms interchangeable in the various 
provinces of India in which case it would be advisable to relegate them 
with the thousands of other local names and refrain from their use in any 
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system of classification. This naturally leads one back to the belief that 
Roxburgh and other authors who classified rices by their seasons of growth 
laid down the principle upon which it is desirable the rices should be agri¬ 
culturally grouped ; at all events, until such time as botanical research can 
frame a classification by which the local forms of dus, dman, borojsdil, dhur 
katariot &c., &c., can be arranged under new and arbitrary names not 
open to the ambiguity occasioned through the possibility of a so-called dman 
not being dman. There can be no doubt, however, that the forms of Assam 
rice, specified by Mr. Darrah are local manifestations which are recognised 
under the names given, and that as special adaptations to the environment 
in which they are found, they are of vital importance in agricultural statis¬ 
tics and rural economy, since they could scarce be interchangeable, give 
different yields to the acre, and possess in the markets special properties that 
recommend them to different purchasers. These remarks, therefore, have 
been made purely and simply to guard against the false impression that 
an dman rice from Assarp or any other province belongs of necessity to 
the same class in Bengaf, There is no other reason for wishing to estab¬ 
lish the dman, dus and boro rictus of Bengal as denoting the primary sec¬ 
tions of the cultivated forms of Oryza sativa than the fact that Bengal 
is the chief rice-producing country. These three classes were recognised 
by Sanskrit writers under tffe names of Salt, Vrthi, znd Shashtika, and thus 
lay claim to being the classes formed by ancient writers But if future 
study can establish these, un a combination of structural peculiarities and 
agricultural manifestations, then it would certainly be desirable that the 
rices of all the provinces of India should be spoken of as belonging to these 
or other recognisable groups. 

IMPROVEMENTS IN RICE 
CULTIVATION AND QUALITY OF STOCK. 

Effects of Improved and Scientific Agriculture. 

Throughout the District Gazetteers, the remark occurs, almost in every 
volume, that no improvement appears to have taken place within historic 
times in the methods of cultivating this very important article of food. 
In connection with the remarks about Bombay, however, it will be found 
that a distinguished botanical traveller (Dr. Hove) affirms that the people 
of Thana had only recently (1787) adopted the system of transplanting 
the seedlings from a specially prepared nursery. In most parts of India 
the history of this highly beneficial method is involved, however, in the 
same obscurity that characterises every feature of rice culture, so that it 
cannot be discovered from whence and how this system was diffused. The 
numerous district accounts which have been freely quoted in the provin¬ 
cial passages above, while they frequently contain much in common, will 
be found to each manifest some special peculiarity. These departures from 
the standyd system are often doubtless direct adaptations to the require¬ 
ments of climate or soil, but some, as in the case of the high manuring pur¬ 
sued in Bombay, are outcomes of a better system of agriculture such as that 
which characterises the Western Presidency. That great improvements 
could be effected, there would appear to be no doubt. The argument in 
support of this statement has already been advanced that the superior yield 
in one province as compared to another, can easily be shown to be more a 
result of better cultivation than of any inherent adaptability oi soil or 
climate. But if this needs further proof thap afforded by present Indian 
agriculture the case of America may be cited. 

Experiments at Acclimatization of Carolina Rice. 

« India gave towards the close of last century 

a mere handful of nee seed to America. Cultivation in the hands of Euro- 
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pean planters resulted in the New World, not only becoming a rice-produc¬ 
ing area, but in the finest and most profitable of all known rices being 
those developed by American enterprise. The result of the American 
success has not been a stimulation in India to improvement by selection 
and better culture, but in what it is feared must be characterised as a 
fruitless endeavour to bring back to the mother country the improved 
stock. The extent of these experiments, in the acclimatization in India 
of Carolina rice, have been fully made known, in the Memorandum 
Regarding the Introduction of Carolina Rice into India, published in 
1879 Revenue and Agricultural Department of the Government of 

India. It would, perhaps, serve no very aistinct purpose to republish the 
main facts there brought out, suffice it, therefore, to say that failure (with 
very few exceptions) was the universal verdict, but failure not so much to 
grow the rice and produce a large yield, but failure to induce the people 
to grow it or to cut the produce when grown. The following pas¬ 
sage taken from Mr. Charles Benson's Saidapet Experimental Farm 
Manual and may be given not only as showing the degree of success 

that has attended Carolina cultivation in Southern India but as represent¬ 
ative of all the other parts of India where its cultivation was found 
possible :— 

Many experiments have been made with this variety, both wiin seeu 
imported direct, and with seed raised in this country ; the results have 
been highly satisfactory, and have proved that the native system can be 
adapted to its growth, if only less water be used, deeper cultivation be 
adopted, and more attention be paid to drainage : good results can be 
obtained either by sowing the seed at once in the paddy bed, or by sowing 
it in a seed bed and afterwards transplanting the plants into the paddy 
bed ; either procedure may be justified by the peculiar circumstances of 
the rayat; it has been found that remunerative crops of country paddy can 
be produced on a soil that altogether fails in producing a fair crop of 
Carolina paddy, and also that a soil which one year produces a good crop 
of this grain may, in the next year, not be able to produce even half a 
crop. Thus, soils which in 1870 produced as much as 2,oooIb per acre of 
Carolina paddy yielded m 1871 only half as much, though equally as well 
cultivated and manured : the explanation of this is simple; the soils which 
produced such good crops o^ Carolina paddy in 1870 were in a fresh state 
at the time the paddy was sown ; they had not be^« under wet cultivation 
for several years, while those sown in the following year with this paddy 
had been under wet cultivation in the previous year, and had become more 
or less reduced, by the stagnation of the irrigating water in the sub-soil, 
to the condition of the more inferior descriptions of paddy land, or, in other 
words, to a sour, unhealthy, soapy condition, in which atmospheric agen¬ 
cies had been able to have no effect for good, in which plant food wa.s 
either locked up and rendered inert, or formea into combinations more or 
less injurious to vegetable life, but whose surface to a depth of 2 or 3 
inches was more or less healthy and capable of producing plants of a low 
type. It is easy to understand why, on a soil in this condition, Carolina 
paddy seldom does well, while country paddy may thrive. The former 
feeds deep down in the soil, it has long deep roots, varying in 
under average circumstances, from 4 to 6 inches, while few of the rodflcts 
are horizontal. It is very different with the roots of country paddy; nearly 
the whole of its rootlets radiate over the surface of the ground at right 
angles to the stem of the plant. They are seldom more than 2 or 3 inches 
in length, and are so interwoven as to form a sort of network well suited 
for supporting the plant on the semi-liquid mud in which this variety 
delights to grow. Hence a soil in a bad phy.sical stale, if it only has a 
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healthy surface 2 or 3 inches in depth, may produce fair crops of country 
paddy, though it will entirely fail in producing a crop of Carolina paddy. 
On such a soil the Carolina paddy would start as well as the country 
paddy, and would continue to grow as well, until its roots began to pene¬ 
trate below the aerated soil, when its growth would be checked, and it 
would gradually turn yellow and sicken. 

“ It was expected by many that the sample imported would deteriorate ; 
this d^s not necessarily follow, for, although deterioration must take place 

jf It be grown under very unfavourable circumstances, if properly culti¬ 
vated it will not. In preparing rice from ordinary Carolina paddy, by 
means of the pestle and mortar, in the usual manner adopted by natives 
the following results were obtained 

Per cent. 

• • ' • . . 8 48 

.. 

.J904 

100‘ou 

Regal ding thecultivation of the crop the following advice is given 

paddy has a very strong aversion to stagnant 
water; therefore avoid all land on which, from imperfect drainage, water 
IS likely to collect and stagnate. Remember that water may stagnate in 
the soil as well as on its surface. Select good healthy paddy-land resting 
on a moderately porous sub-soil and with a surface sufficiently high, that it 

will rjot become a swamp during the rains, while it is yet sufficiently low 

to admit of being watered at a moderate cost. In the endeavour to avoid 
a soil that is too retentive take care that you do not select one that parts 
too readily with its moisture, as a soil with this defect is as objectionable 
as one that is too retentive. Endeavour to select a soil that is neither too 

every there are hundreds of acres of wet 
land that fulfil these conditions. These observations refer chiefly to the 
physical or mechanical condition of the soil. It is of much gre^ater im¬ 
portance to secure a soil in a good physical condition than one in a high 
manural condition, as by the application of a suitable quality and quantUy 
of manure the last-mentioned condition can so readily^be secured? Land 

soil may be ploughed and worked in 

Tmtcl ® ploughed under water and puddled. 

I much prefer the former arrangement; the latter is sometimes attended 

which result from the wretched state in 
which the soil IS eft by the process are frequently of a very serious kind 

Hut, whatever plan you adopt, take care to give the soil a liberal applica- 
of seei^'''*^ manure during the time it is being prepared for the rec^eption 

• u •y^^*”^-“*t;hoose a fresh sample of seed: it should be of n 

and should be uniform both as regards colLr 

'"'th the seed^of coum?y 
paddy (which is the case almost invariably with all country-grown Samoles?^ 

^d you cannot get a pure sample, you may, by using a^fa^nTnd a bam’ 

vessel-a soup-plate will answer admirably ; place 
about I inch deep of good garden soil in the plate, and scatter ovc^r the 
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soil 100 seeds ; cover this with a piece of muslin, and over the muslin place 
about half an inch of soil. Keep the soil damp. After a few days the 
muslin with the upper soil may be lifted off and the condition of the seed 
ascertained. The number of seeds that have germinated will give the 
percentage of vital seeds. But you had better make duplicate experiments 
and take the average of the results obtained as the percentage of vital 
grain; ascertained in this way the results of the test are more trustworthy. 

Having selected suitable seed, and having prepared your land for it» 
reception, vou may proceed with the sowing. You may sow the seed at 
once on the land, or you may sow it in seed-beds and afterwards trans¬ 
plant the seedlings into the field. If you adopt the ^3rmer of these 
arrangements, you may sow, say, at the rate of fifteen measures per aCTC 
on either dry or puddled soil; if on dry soil, you may take the'seed in its 
natural state and broadcast it or drill it in ; but, if you prefer to sow on a 
puddled surface, you may sprout the seed before you sow it, but ^vhen this 
is done you can only sow broadcast. When transplanting is preferred, 
take care that the nursery-bed is deeply dug and thoroughly manured 
When this is done the roots of the seedlings are small and compact, and 
the plants can be raised with ease and without suffering any injury in the 
operation. To produce seedlings for transplanting, sow eight measures 
or about i8fl& of seed in the nursery-beds, for each acre oMand to be 
planted; less will probably suffice, but this quantity will provide against 
any loss. The seedlings may be lifted for transplanting, when three 01 
four weeks old ; they may be planted in the field in the puddled, or 'vet 
soil, at distances of from six to nine inches apart, a couple of s^dhngs 
being planted together. It may be good practice either to sow the ^ea 
at once in the field or to sow it first in the nursery, and afterwards to 
out the seedlings in the field. Thus, when the area to be sown is 
reason late, labour scarce, and seed plentiful and cheap, we would adopt 
the former plan, and the latter, when the seed is scarce and dear, the area 
to be cropped small, the weather favourable, and labour plentiful. 

Irrigating.—In whatever way the land is sown or planted, it should 
be moderately watered on the same day; this enables the seed to mee 

with a good bed and fixes the roots of the seedlings. It is 
sary to flood the land except to kill weeds or insects, especially at 
plants begin to shade the soil. The endeavour should he to keep e 
constantly damp, and not alternately in a state of puddle, and dry 
filled with large cracks, as is too commonly *the case with wet land 

ordinary paddy culture.^* , . 1 

** After-cultivations.—These a.Te of a very simple 
necessary to keep the crop free of weeds and to thin out a few or p 

if the crop grows too luxuriantly.” . , 

Throughout India, especially in Government Experiment „ ^ 

small plots of land continue from time to time to be thrown *\^^®** , 

and other improved forms of American rice, but, as ® , •* _ 

results have not even yet passed beyond the expenmental s‘ag , 
part of India can it be said that these superior rices have found the.r way 

fnto the hands of the ordinary cultivator such as has 

American forms of cotton. Mr. Liotard (m the Memorandum a ready 

allude^ to) thus sums up the results of the , 

India " No very definite conclusions can be drawn from the expenme 
summarised in the^preceding chapter. In the Madras Presidency a fair 

amount of success has amended the trials ; the failures are. as report^ by 

the Superintendent of Government Farms, in many instances, 

buted to ordinary causes under control in average sea^ns and to m s 

management or to wilful neglect. In the Bombay Presidency the results 
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do not appear to have been decisive either way. In Bengal, in the North- 
Western Provinces and Oudh, in the Central Provinces, and in British 
Burma, there have been more failures than successes ; and the general result 
would lead to the belief that, though Carolina rice can be successfully 
^own in these provinces if it is properly cultivated, yet the people do hot 
like this rice, and it is liable to risk from which the indigenous variety is 
free. In the PanjAb the poorer and more numerous classes live on dry 
grains, and the wealthier prefer their own very superior rice grown in 
Kangra and thereabouts. In Assam, in Berar, and in Mysore, the expe¬ 
riments resulted in failure, and a^continuance of them has been deprecated 
by local authorities. In the Andaman Islands the trials have succeeded 
satisfactorily, and the Carolina rice has displaced, or nearly displaced, the 
Bengal variety which had hitherto been grown there. 

“ On the whole, it would seem that the Carolina rice seed w as too widely 
and too indiscriminately distributed. It might, perhaps, have been more 
satisfactory if one or tw’o well-managed experiments had been made in 
each district and a trustworthy record kept of the results. This is a lesson 
learnt for future guidance ** 

Mr. C. B. Clarke (Kew Bulletin, 1888, p. 28g) thus characterises the 
Government efforts towards improving the quality of rice grown in India :— 
“The Carolina rice has a large grain ; it does not follow that the produce 
per acre would be larger, far less that it would be more valuable than that 
of Bengalee small-grained kinds. Government for 20 years past has been 
sending round this Carolina rice for trial in Bengal. A bag of seed rice 
is sent to each collector; the collector hands it over to some Bengalee 
gentleman supposed to take an interest in agriculture; the reports finally 
got in by the Bengal Secretariat are found, on the whole, unfavourable. 
In 1870, the Bengal Government called on the Calcutta Botanic Garden to 
try Carolina rice. The Curator, Mr. John Scott, grew it on ordinary 
rice land outside by Bengalee cultivators in their own way, merely super¬ 
vising them to see that the rice was forward in the seed-bed, the land 
thoroughly cleaned, and the dibbling early. There was a very heavy 
crop, but no native dealer would purchase it, and it was finally bought by 
a European merchant for export to London. Government is still (up to 
tnree years ago) sending round bags of experimental Carolina rice to the 
collectors. The Bengalees distinguish shades of flavour in rice; they do 
not like American or Burmese rice; they do not like large-grained coarse, 
rice; and they do not like newly harvested rice, as they say it disagreesf 
with them extremely. The rowa rice in Mymensingh, harvested in De- 
cember, is kept in raised, well-thatched granaries till thq following August, 
when the Calcutta traders* large boats arrive; it reaches Calcutta just 
aged enough for the Calcutta Babus to eat. In the 1874. famine Govern¬ 
ment imported Burmese rice largely into Behar and distributed rations of 
It to those employed on the famine relief works. But these recipients 
largely sold their rations to traders, by whom the Burmese rice was exoort- 
ed back to Burma. ** ^ 

On the general subject of improvement of rice culture Mr, C. B. Clarke 
offers some salient remarks with which this chapter may be allowed to 
close: — ** Next .1 come to proposals that have been made to teach the Ben- 
galees how to grow rice better. A favourite proposal is to give ihem an 
English plough, which shall go deeper than the native cultivator and brin^ 
up fresh soil. I pass by the practical difficulty that in none of the ter- 
raced fields, and in none of the small fields, without a revolution in bound¬ 
aries and customs could such a p ough be used. The plough is the most 
perfect implement yet devised for setting in creeping grasses, as couch 
It cuts the creeping rhisome into convenient lengths, and by the turnover 
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buries the fragments deep. If in England a farmer is about to put in a 
large field of barley or beans and sees a patch of couch grass in the fallow, 
he misses that patch with the plough, and at some dry time in early sum¬ 
mer he turns in a party of boys to tease the grass thoroughly out. Some 
bad (or about-to-quit) farmers will plough a field full of creeping grass 
to get a corn crop ; they get an inferior corn crop and the field is then found 
(in vulgar parlance) to be “clean run out,” or (as I should rather put it) 
to be so thoroughly foul that it will take two years at least and a heavy 
outlay to get it straight. Now in India we have, not one or two, but many 
creeping grasses to contend with; the safety of the Bengalee cultivator 
is that he has a hard pan, impervious to creeping grasses, which his culti¬ 
vator travels upon but never has broken. He gets the creeping grasses' 
well out of the top 4-6 inches of his soil, and has a full crop on his shallow 
tilth if the water is right. I may add that if a Bengal field was ploughed 
with an English plough just before dibbling, I doubt whether the rice would 
get a firm enough hold. 

“ I have never inspected a Government experimental farm. Dr. Watt 
tells me that on one of these he has known the skilled European ag^’icul- 
turalist plough deep with an English plough in April, as soon as the first 
rains had softened the ground a little. The field was then left till July or 
August whenit was tilled in the native fashion and dibbled with rice. By 
this plan a much better crop of rice was obtained in a season when the 
rain rah short than in the adjoining native fields. 

“ I have no doubt this would.be the result. The English skilled agri¬ 
culturalist in this case would have been careful to .have the land perfectly 
clean before he commenced on it with his English plough. 

“ I am not at all sanguine of success in applying the English plough in 
Bengalee hands to rice-growing in Bengal. 1 fancy it would be exceeding¬ 
ly difficult to induce a Bengalee cultivator to clean his land thoroughly 
before ploughing, or to undertake any extra labour to ensure a better crop 
in a bad season ; he would say that if the rain should not last on ^he aver¬ 
age time that would be the will of Providence. 

" Moreover, ! think there is something easier than deep ploughing 
which might be done to assist the crop when the rain stops too early. 

** Manuring Rice Fields. —A secondfavourite proposal is that the Bengali 

cultivator should be taught to manure his rice. It nas been urged* on the 
Lieutenant-Governor of Bengal (in a formal agricultural council), that the 
lowest classes in Bengal should be taught chemistry, but I will pass that 
by. The, Bengalee cultivator has little manure and he applies what he has 
mainly to his cold weather crops. There is a considerable quantity of 
cowdung used for fuel. It might be possible to forbid by police ukase the 
burning of cowdung in Calcutta and its suburban municipalities; I 
think it would be remunerative to purchase extraneous manures. 
effect of manure may be considered as similar to that of deep ploughing, 
and it must be recollected that it is quite possible to get corn too strong. 
The rice crop, when a full one, often suffers before harvest by getting laid 
to the mud and water when the country is drying up in November; this is 
especially the case with the 

“ r concluded my first (1868) paper on rice by saying that I did not 
think we had much to teach the Bengalees in rice-growing; and this state¬ 
ment did not, I fear, conduce to the popularity of that paper. I will ven¬ 
ture here to mention a few points where I see the best chance of improve¬ 
ments being effected. __ 

• Conf. with Pp. 534-537; 557 ; 5<52; 581; 586; 580*594; 590; *03; *^*5- 

619; 624, &c. 

Conf. also with • 644 —average yi*l<J P®*" 
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“ One most important point is that the towa should be dibbled out as 
early as possible. This is in general not done; the rain comes and by the 
middle of July the cultivator tills his field, but the plants for dibbling are 
not ready; a month ox six weeks later often he cultivates his field over 
again and dibbles it. One reason of this is the deep-seated Bengalee 
principle never to do to-day what can possibly be put off till to.morrow 

fverything incompletely ; he says, it is not quite as it should 
b6| Sshib^ but ^it w\\\ Act ichuiltbcii) The real difficulty in introducing any 
improvement in Bengal is to infuse some energy into the native character. 
In the majority of the seasons I have seen in Bengal I know no reason 
why the rice that was dibbled between ist August and 7th September 
might not have been dibbled between ist July and nh August. The 
advantage of promptness would outweigh. I believe, all the deep plough¬ 
ing and manuring that will ever be introduced in Bengal. If the 
ram holds on through October it nowise injures the forward rice ; while, if 
the rain stops between ist and 15th October, the forward rice gives never- 
^eless an excellent,crop. Many of the simple savages on the frontiers of 
Bengal exhibit much more punctuality in business than the civilized Ben¬ 
galees I cannot help suspecting that the magnificent rice crops 1 have 

seen (in the Naga Hills in the extreme north-east no less than in the kolhan 
in the extreme south-west) are due to their promptness in dibbling • but 1 
have never spent a whole season among these people. ’ 

“A difficulty is encountered, it is true, in dibbling’rice in Bengal from 
r ® foreseeing the exact time when the land will be -f«eadv 

tor dibbling, so that it is impossible to raise the seed-bed to fit; the rice 
^ certain length for dibbling and cannot stand over long in the 
seed-bed, so that the native cultivator plants his seed-bed in fair average 
lime ; rather late than otherwise. It thus often happens that the field is 
wet enough for tilth before the seed-bed is ready for dibbling; and in one 
season I saw in Burdwan the water came so late that the seed-bed rice 
was seriously injured (and some dead) before it could be dibbled and a 
deficiency in the Burdwan crop ensued. But this difficulty could surely 
be met by some combination among the cultivators to have a series of 
seed beds *‘to follow in succession.” 

the increase of the gross rice produce in 
Bengal (the real object of Government), the most important point is im¬ 
proved communications. There are still very large areas in Chota Nagpore 
Assam, and the margin of the Soonderbun, which would be made to erow 
rice, if communicatmns gave a good market. Also irrigation tanks could 

>n<^r^sed in Chota j^agpore where the long gradual slopes at 

Ihemselves to such. Communications in 
Bengal mean the enlightenment of the population; not merely bv the 
penetration of European enterprise, for no well-educated Bengalee wishes 
'I 'vilderness and the opening of a railway produces a line of 
good schools where before, at great direct cost to Government in paying 
discontented teachers, no satisfactory schools could be kept ^ J h> 

Whatever IS to be taught the Bengalee cultivator must be taught bv 
exarnple. It is no use whatever to lecture him ; it is absurd to expect him 
to adopt a new. outlandish, and troublesome process unless you show 
him clearly that it is remunerative. You must therefore have model farms 
in central accessible situations where this.can be shown.” 

DISEASES at PESTS. 

The object of the injury done to the rice through insects crabs a .H 
other animals has been incidentally alluded to by many of the writers, 
quoted above. The clearing of the" .fields of algl aTXr injWus 
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aquatic w^ds has also been fully dealt with in the paragraph on manuring 
practised in the Panjdb. But no mention has been made of the subject 
that for the past 300 years at least has figured so prominently in the writ¬ 
ings of travellers (see Rheede and other early authors)^ vie.t the marvel* 
oiisly JjJpici way in which the rice-fields become oceans which swarm with 
nsh. These afford in many parts of the country a valued addition to the 
diet of the peasantry, but as they do not appear to do serious injury to the 
crop, the reader is referred to the article Fish for further information. The 
insect and fungoid pests of rice have also been reviewed in the articles 
Fungi & Fungoid Pests, Vol. HI., pp. 455-458; also "Pests,** Insect, 

Vol. yi., to which the reader is referred for details of the injury actually 
sustained by this crop. 

INDIAN TRADE IN RICE. 

In the foregoing pages an estimate has been made of the total area 
under rice and of the probable yield. These figure have been worked 
ou tfor the year 1888-89—the most recent year for which alone it was 
found possible to get all the required statistics. Foreign and other trade 
returns are, however, available for more recent years, and in the present 
chapter an effort will, therefore, be made to utilise these. After the ela¬ 
borate treatment, however, which has been pursued with the internal trade 
of one year for each of the provinces separately, it seems only necessary 
to deal here with the foreign trade. Before proceeding to do so, how¬ 
ever, it may be as well to bring together the main facts which have been 

broughtq^i— 

Tot 'area under rice in 1888-89 has been given as 68,429,406 acres.* 
Estimated production of rice — 


Bengal {Conf. with p. $38) . 

Madras|(^. 572) . 

Bombay and Sind (^, J 9 <y) 

North-Western Provinces and Oudh {p. 602) 

Panjab {p. 6/5). 

Central Provinces {p. 625) . , 

Burma (p. 627) . 

Assam {p. 632) .' 


14,369,22.1 tons 

2,693.916 

399,757 
2,420,768 

27*,293 

1,622,385 

3,039,397 
6^,846 


99 

$9 

99 

99 

99 


< . 


fOTAL 


25,325,585 tons 


But though reference has been made to Mysore and Coorg, to Berar 
and the Nizam’s dominions, to RAjputana and Central India, to Nepal, 
Kashmir, and other Native States, the areas under rice in these regions 
have not been dealt with. Nor can a figure be discovered that could at 
all be accepted as conveying any definite idea of the additional supply of 
rice from these unsurveyed areas which should be added to the 
estimates for the chief provinces of India. If we, however, allow that 
these tracts collectively may have possessed in 1888-89 one million acres 
which yielded an average of 10 maunds an acre, the total produce from 
these areas might be put down at 357,142 tons. Thus, allowing for every 
possible error, the total annual pr^uction of rice in India does not cer¬ 
tainly exceed 26 million tons, or an average over the entire cultivation of 
loi maunds per acre. From the remarks which have already been made 
it will be seen that, judging from the returns of Bombay, the Centra 
Provinces, Madras, Assam, and Burma, the writer believes that an 
'average production of 10 maunds for Bengal is either considerably ® 
the mark or, if correct, an abundant proof is oblaincd from ihat fact ina 
far less is taken from the soil than it might be made to yield. 
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Transfrontjbr Traffic. —From the following table, which analyses 
the returns of the land transfrontier trade, it will be seen that, for the past 
six years, India has obtained a net import of 33,87,833 maunds.from 
countries beyond its frontier, the greater portion ''about 95 per cent.) coming 

from Nepal. 
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Foreign. It has been admitted in the provincial notes that an error is 
occasioned through treating rice and paady conjointly. That error is, 
however, of no more serious consequence in tne returns that have already 
° L ^ with than it will be seen in those of the foreign trade. 
While, therefore, to keep up the comparison with the provincial notes, the 
two have been combing (in the tables of this chapter), thev have been 
shown separately as well. 

The following table may be given of the total and of the average 
exports and imports of rice and paddy by sea to and from foreign 
countries for the past six years. The period of six years has been chosen 
so as to show an equal number of years before ana after the date of the 
ti ade with Upper Burma being no longer treated as Transfrontier. 


VeARS. 

1 Imports in Cwt. 

Exports in Cwt. 

Net Export of 

! 


Gross. 

Total. 

1 Gross. 

Total. 

Rice and Paddy 
IN Cwt. 

1884-S5 . j 

I 

; Rice 
' Paddy 

^ 1 

1 

• 

4.071 

2,081 

' '■ ^ 

* 

6,152 

21,702,136 

349.396 

22,051,532 

22,045,380 

1885-86 . -j 

g 

Rica 

J Paddy 

• 

1,271 

446 

1,617 

27,813,844 

408,751 

28,222,595 

28,220,978 

1886-87 . 

£ 

Rice 

Paddy 

• 

• 

1,898 

3 ' 

1,929 

26,460,500 

418,772 

26,879.272 

26,877,343 

18S7-88 . *1 

g 

Rice 

Paddy 

4 

.4 

1,484 
*.*53 I 

• 2,637 

28,148,706 

385.351 

28,534.057 

28,53>.420 

18S8-89 . 4 

£ 

Rice 

Paddy 

• 

• 

8,319 

3.833 

12,152 

22,768,229 

376,4*2 

23.M4.641 

23. *32,489 

1889 90 . •< 

Rjce 

Paddy 

• 

• 

29.557 

*5.524 

1 45.081 

26.774,251 

324.655 

27,c98.906 

27.053.825 

Averages f 
for six < 

Rice 

Paddy 

• 

• 

7.766 

3.844 

* 1.594 

25,612,944 

377.222 

25,988,500 

• 

25,976,906 

years. ( 

1 





( 

or 3,63,67,668 mds. 


If now we add the average net import by land and deduct the average 
net export by sea, the balance from the estimated production of 26 million 
tons, or 728 million maunds, would have approximately been the amount 0/ 
rice consumed by the people of India during 1888-89, since the reserve 
stock would probably be a constant or slightly increasing quantity. [1 he 
averages in preference to the actual external traffic have been taken, since 
(as already explained) the commercial year of rice transactions does not 
correspond with the financial, under which all Government statistics are 
compiled. The rice thus consumed in India, expressed to the 
lation (253,890,000) would be about 0*3 of a seer or, say, ^ths of a R 
per head daily. This *is, however, very probably in excess of the actual 
consumption, since a considerable quantity of the grain is used up in feed¬ 
ing cattle and horses, and a still larger quantity lost through unavoidable 
wastage or through the perishable nature of the gi'ain. A similar reduc¬ 
tion of daily consumption would also have to be made for the increase of 
population. An average per head of population for all India is, more¬ 
over, a Tiiisleading figure, since there are large tracts where rice might 
almost be said to be unknow'n even as an agricultural crop or, at all events, 
tracts where the people certainly never eat any rice. On the other hand, 
even in rice-eating provinces diet is always largely supplemented by 
o>her articles of food, the proportion increasing with poverty and luxu^, 
for the poor have to eke out existence with cheaper materials, and the 
rich, and especially the rich non-Hindu populations, consume a consider- 
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{G. Watt., 


able amount of more expensive and even animal ingredients of diet. The 
Famine Commissioners, while dealing with a smaller area and less 
population than the foregoing chapters have aimed at embracing, stated 
that, for the population of 166 millions, the outturn of food-grains might 
be put at 51J million tons, and the actual requirements of the people 
at 47 million tons, thus leaving an available surplus of 5 million tons for 
export. In the table given above it will be found the average net export of 
rice by sea to foreign countries for the past six years has been 25,976,906 
cwt. or 1,298,845 tons, and the corresponding hgures for wheat may be here 
shown, viB.t 17,33.^500 cwt., 866,675 tons. But an important consideration 
must be here alluded to ; Burma is the chief country concerned in India’s 
export trade in rice. Out of a total cultivated area of 5,673,542 acres, it 
has been shown that 4,067,606 were under rice. That area has been esti¬ 
mated to have produced 8,51,03,130 maunds or, say, 3,039,397 tons of rice. 
Taking the average net export of rice from Burma for the past nine years 
(in preference to any one of the recently disturbed annual records of trans¬ 
actions), Burma would appear to have exported 3,95,10,308 maunds, or a 
little over than 46 per cent, of its total production. Burma, therefore, express¬ 
ly cultivates rice as an article of trade, and it is accordingly slightly mislead¬ 
ing to deduct the exports from India (proper) and Bui-ma from an esti¬ 
mate of the production in these two countries conjointly. A nflalively far 
larger amount of rice remains with the people of India (proper) than has 
been shown. In fact Burma might practically be viewed as taking even 
a larger share in the foreign trade than the published figures manifest, for 
by coastwise it, to some extent, restores to the provinces of India the 
amounts they give to foreign countries. 

The following table is given by Mr. J. E. O’Conor, in his TPeurew of 
the Trade of India for 1889-90, m order to exhibit the share taken by 
each province in the foreign exports of rice 


Exports of Rice {husked) in cwt. [ooo's omitted). 


Year. 

Burma. 1 

Bengal. 

Madras. 

Bombay. 

Sind 

1‘utai. 

V'aluft in 

omitted). 

iAAo-81 

16,730 

6,717 

2,363 

927 

32 

26,769 

89,7*7 

i 88>-82 

16,6^ 

7 ,t >«7 

*,?49 

614 

49 

28,519 

82,496 

84,401 

1882-83 

21,249 

16,994 

7,838 

1 . 3*9 

552 

7 * 

31,029 ' 

1883*84 

7,394 

',843 

521 

80 

26.832 

83,289 

1884*85 

*3,507 

6,03s 

*,403 

677 

80 

21,702 

71,228 

1885-86 

19,084 

6,879 

1,181 

521 

149 

27.814 

9 ,672 

1886-S7 . 

18,216 

5,902 

1,564 

639 

•39 

26,460 

87,648 

1887-88 

*7,879 

7,996 

•,'438 

764 

72 

*8,149 

92.251 

1888-89 . 

14,20s 

6,4*7 

»,S 38 

589 

•9 

22,76s 

78,453 

1889*90 . 

18,259 

5,992 

*,654 

799 

70 

26.774 

•«o ,473 

Average for 
to years. 

* 7 , 49 ' 

6,878 

*,585 

660 

76 

26,681 

1 

£6, :62 


Commenting on the above table Mr. d. E. O’Conor remarks “ A 
glance at the quantities exported in the last ten years shows that this trade 
docs not make much progress. It is in fact, as has often been lemarkcd 
before, no longer practically an Indian monopoly but, rather, is subject to 
a very keen competition.** 

“From Siam and Cochin-China alone the exports of rice are not much 
less than half those of all India. Then there is the rice from Japan and 
Italy, and we must also reckon with ihe competition of other grains which 
compete with Indian rice for distillation.** 
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Exports of Indian 

The countries to which .Indian rice was exported last year are these 

Cwt. (ooo's 

Europe-^ omitted). 

United Kingdom. , 


* - - - — — ^ « a • • • 

Malta . 

France 
Egypt .. 
Germany 
Other countries 




Asia~~ 

^^«yion 

Straits 

Arabia and Aden 
Persia and other countries 


Total 


5 »i 77 

953 

307 

7i398 

176 

66 

* 3.977 


3.269 

3.916 

*>I 9 * 

346 




Afrit a — 

Mauritius, Reunion, and East Coast 
Other countries . 


Total 


2,014 

256 

3,270 


America — 

West Indies 
South America 
Canada 


. 369 

. 1,436 

53 


Total 


1,746 


Australia . 


Thus we have 52 per cent, for Europe and 324 percent, for Asia, leav¬ 
ing about 15 per cent, for the coolies of Mauritius and Reunion, the 
Indies and South America, and for Australia. The European demand 
was slightly smaller last year than in either of the two preceding years 
when It was eoual to 55 and 53 per cent, of the whole respectively. It is 
possible that the present year may again show a slightly smaller relative 
demand for Europe in consequence of the Italian Government having 
*^f'rough (cargo) rice closer to the level of the duty on 
Cleaned nee, and thus interfered with an active re*export trade carried on 
by Italian millers with great profit from State bounties. 

It IS practically almost impossible to ascertain the ultimate destination 
of a great part of our rice in Europe. It will be observed that, of the total 
quantity assigned to Europe in tne foregoing table, say 14 million cwt., 
n^rly 84 million cwt., are placed against Egypt and Malta. In the first 
u cases the rice is shipped to Port Said for orders to be received 

there by the portmaster as to port of destination ; in the second case, the 
nee IS stored for reshipment to other Mediterranean ports. The system 
obscures the effects which changes of fiscal legislation in Italy, Turkey and 
Austric., the States lying between Turkey and Russia, or in other countries, 
may have upon the direction and extent of our rice trade with Europe." 

THE PURPOSES FOR WHICH RICE IS EXPORTED. 

Commercial Forms, Prices, &c. 

which rice is exported are generally stated to be 
threefold, iorfood, for starch, and for distillMoa. The relative a mounts 

O. 501 
















I 


Products of India, 


649 


Rice Used for Starch. 


{G. Wait.) 


used for each of these purposes is, however. subject reeardine which 
the greatest possible diversity of opinion pre lils. The following oas- 
sages from Mr. O Conor’s Trade Reviews exhibit some of the chief 
opinions that have been advanced “ Of the Burma rice, the greater part 
IS used for distillation or for conversion into starch. It is a thick, coLse 
gram, which, when boiled, is repulsive in appearance to those who are not 
accustomed to it, nor is its flavour equal to that of Bengal rice of the 

called, exported from Bengal, is 
the kind, of Indian rice which is chiefly used for food in Europe We 

have no accurate knowledge of the ultimate destination of a large part 
of the rice shined from India and Burma, nominally to the United King¬ 
dom. From Burma especially it is (he practice for ships loaded with 
nee to clear for channel ports, such as Falmouth, for orders, on receiving 
which they proceed to their destination, which, as often as not, is some 
port in the northern seas of Europe, this rice being very extensively em¬ 
ployed in distillation in Holland and Germany. Much of the rice which 

Gibraltar, similarly goes thither only for orders as \o its ultimate d^tina- 
twn of which we remain ignorant. However, we know that the bulk of 

a consumed in England, Germany. Holland, and 
Belgium, and France. A good deal of that which is imported into Eng- 
land's re-exported. Thus, in 1876. the imports of rice into England we?e 

h^rf nf ^ "h'- I?" the exports thence were about 3^ mifion, about 

half of which was sent to the Continent (Russia, Austria, Germany 

France. Belgium, Portugal, Italy, Turkey), little less than a third of tlie 

to Spanrsh West Indies, and smaller quantities to the 
United States and efsewhere/’ “The consumption of Europe is prac 

supplemented by the rice of .Northern ?talv 

Kv and to a smaller degree 

By the rice of Siam and Cochin-China, Japan and Java. Very little^ice 

Tf States, and this country cannot be 

r^rded as competing with India. Carolina rice is ve^y ^uch s' e* 

tha quality of nee known in commerce, and it fetches mSre 

S/™™""” Europ., ot .hith £k“o I„X 

!”,s '.ra “r"' ‘r 

and some is eaten by European^ Of thl ™ 

greater part is eaten by Asiatics in the immedia^te ricinity of InSra^o/in 
colonial possess.ons .n Africa and A„,erica- iL'Alr,. 

theS/n r^^foT dt^l°aiiwL“tt.e’f 

^ses’of disTmation TlLge ®use“of "rice for pu^. 

“he high and in/reasinl fricr„f''‘'“ universal attention, 

employed to any great Extent prevented this cereal from beipg 

nndsonte suitable grain to take the"put/oTIhirttll^S 
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turned to rice as most likely to answer the purpose. Several cargoes were 
sold to Scotland and the Continent, thereby raising the current quota¬ 
tions, mostly for the lower varieties, about 3d, It was soon found, how¬ 
ever, that the looked-for benefit, which was to spur on the market and 
assist speculators, would be very unimportant, and that absolutely nothing 
c.yuld save the gradual but persistent downfall of prices; added to which 
when the cargoes which had previously been bought by distillers came 
off coast, a few of these were also offered for sale, and disposed of to the 
highest bidders, the value of maize having by this time been consider¬ 
ably reduced, and preferred, even at a higher ratio, of its expensive sub¬ 
stitute.” 

Mr. O’Conor in his Review for 1883-84 again returns to the question 
of the consumption of rice in distillation. Thus, of the exports of rice from 
India, he says:—“Of that portion which was sent to Europe it is not 
possible to say how much was intended for distillation, though it is known 
that there has been an enormous increase in the employment of rice for 
this purpose in recent years. Thus, the Commissioners of Inland Reve¬ 
nue in their report for the year 1883*84 observe, with reference to the pro¬ 
duction of spirit, that the most noteworthy circumstance of the year was 
the large increase in the use of the rice ana corresponding displacement of 
grain. The consumption for this purpose in 18S0 was only 13,352 cwt., 
in 1882 it was 142,101 cwt., and in 1883 it was as much as 229,292 cwt. 
In^France, Germany, and Italy its use for the same purpose has become 
equally common. The British Consul at Genoa, writing this year, says 
that the distilleries of Genoa, Milan, and Naples worked double tides last 
year in anticipation of an increase in the spirit duty—which came into 
effect from Ju!y 1883—and that there were great importations of rice in 
consequence.” The subject of the use of rice in distillation continues to be 
referred to from time to time, but no definite information as to the extent 
of the trade appears even as yet to have been determined. Thus, for 
example, Mr. O'Oonor remarks in his report of 188S-89 :—** The rice sent 
to Europe is more largely used for distillation and the manufacture of 
starch than for food.” 

CoMMeRCiAL Forms.—T he peculiar glutinous rice of Burma has b^n 
well known for many years. In an early part of this article referenca has 
been made to Rheede’s botanical account of it under the 
Oryza glutinosa. Ainslie speaks of it as ** never used as bread, but 
commonly prepared as a sweetmeat ’* There would seem, however, 
little or nothing to justify its botanical separation from many of ° 
forms of O. sativa, but it is noteworthy in concluding these remarks that 
it is not only recognised commercially, but by some writers as botanically, 
distinct from the ordinary rices of Bengal which, from a tr^e point o 
view, are in Europe classed according to their merits as different qua¬ 
lities of “Patna” or “Table” rice. A form of Bengal rice said to be suitabe 

for distillation is thaf recognised in the trade as Caela. The ^ulk of fhe 
rice exported from Burma is returned as “ Cargo rice ” or as Cleane 
rice.” The former is a mixture of one part paddy with five ^ 

rice. But Burma rice is. also referred to two trade classes “ Ngatsaing 

and “ Ngayouk,” the former generally fetching a slightly better 

bore in-1880-81 R84 to R115 for io<j baskets and the latter R80 to Kni2» 

but these prices considerably declined until, in 1882-83, they stood at 

to R84 and R57 to R82. ... . 

'Prices. — In recent reports the wholesale once is shown to nave co - 
siderably risen, but so great are the almost daily fluctuations that it 
serve no very useful purpose to quote here a lot'ff ° „ j 

review of the fluctuations in price during the year 1888-89 will he 
in the Report of the Trade and Navigation of Butma, pp, 19-22. Uun g 

O. 
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Prices of Rice in the Provinces. {G. Watt.) 


the early part of April arrivals of paddy were meagre and are said to 
have caused an advance of rates from R97 to Rios per hundred baskets. 
Later on supplies came in more freely and prices fell to R98 and Rioo 
for ngatsaing ^nd ngayouk qualities respectively. “ White rice ** about 
the same time sold for R24.1 to R250 per hundred baskets and “ Cargo 
rice” at R190 to R1Q4 per 100 baskets. 

The Burma basket, as a measure of grain, was formerly equivalent to 
bushels or expressed to liquids, equivalent to 9 gallons. Within 
recent years there is reason to believe that the keen competition of exporters 
has resulted in the size of the Burma basket having decreased, so that 
the figures of trade recorded under that standard are not of great value. 
Taking the bazdrVetail prices, therefore, as a more trustworthy means 
of discovering the fluctuations of the trade, prices of rice may be said to 
have been greatly adjusted with the opening out of railway communica> 
tion. They have fallen in non-rice-producing provinces and correspond- ! 
ingly risen in the chief rice areas. The following table of average prices ! 
for the provinces of India from 1864 to 1889 may here be given :— 


Quantity sold per Rupee in sets and decimals of a ser of 80 tolas. 


Burma— 

Tanasserim . 

Pegu (Deltaic) 

Pegu (Inland* . 
Upper Burma 
Arakan 

Average for the 

PROVINCE 

Assam— 

Surma . . , 

Brahmaputra 

Average for the 

PROVINCE 

Bengal— 

Eastern 
Deltaic 
Central 
Northern 
Orissa . 

Chota Nagpur . 
Behar, South 
Behar, North 

Average for the 

PROVINCE 

N.-W. Provinces— 
Eastern 

Central . , 

Western 

Sub'Montane 

Average for the 
province 


Average for five years ending 


Actuals for 


1865. 

1870. 

1875. 

1880. 

1885. 

1886. 

1887. 

1888. 

1889. 

23-0; 

22-83 

19*36 

i6'o6 

17*27 

15 83 

16-00 

12-86 

I2 'i 8 

I5'4i 

'4‘i3 

16*90 

I2’9I 

14*19 

'4*59 

14-28 

12-71 

i 3*'8 

1305 

13-29 

20*76 

'3‘34 

•477 

13*37 

>3*37 

1 t*7o 

'3*03 


1 

1 1 

Not 

shown. 



10-25 

'0*^8 

I2 *i 8 

19-23 

21*37 i 

21*97 

14-29 

1566 

'5*23 

i8'oo 

*3*58 

•5 35 

17-69 

17*90 1 

1 

% 

1 '9*74 

i4*'5 

'5*49 

M‘77 

'4*38 

12-28 

13*18 

30*6« 

i 8'4I i 

23*47 

15*82 

21*56 

1 

'4*24 

1 

16*61 1 

20-78 

15*66 

iS'oo 1 

17*00 

16*51 

12*78 

15*61 

15-22 

16 64 

17-18 

14*83 

2430 

1 

17-70 

19-99 

'4*30 

18-58 

'4*73 

16*62 

18-98 

15*24 

1 

27*92 

21'03 

1 

21*42 

15*4S 

1 

21*17 

*fi*S3 

>9*18 

IQ-16 

*3*02 

24*44 

18 61 

18-2*; 

'5*13 

18*46 

16-94 

20*05 

iS-QO 

'4*04 

27-85 

22*44 

21*15 

•8*44 

2r6i 

2I*o6 

23-03 

20-43 

'5*3' 

28-51 

2373 

23*26 

19*82 

20-23 

20-40 

22*20 

20*53 

15*" 

30-42 

22'2S 

28'11 

18*87 

*25-05 

19*77 

22*09 

20-99 

17*08 

26-22 

21-05 

23*40 

23-50 

24-42 

25-18 

23 77 

»8'oo 

17*76 

26*47 

22-50 

18-62 

*6'.57 

»7*S3 

'7*54 

18-96 

16-76 

'4*25 

21-74 

19-70 

19 96 

i6'88 

i8*6o 

18*29 

19 78 

t7'82 

13'95 

2669 

21-41 ' 

21-82 

i8-o8 

2088 

'9*4' 

2113 

19-07 

iS*i8 

1 

16-04 ' 

13*84 

I 5*'4 

14-91 

*577 

'5*'3 

'5*05 

'4*25 

12*11 

14-89 ! 

14 08 

i *4*33 

'3*49 

'3*74 

»3*40 

12*90 

11*78 

11*58 

»3-o2 ' 

11*26 

'3*42 

'2‘33 

12'9t 

12-75 

12*29 

11*50 

10*80 


i5‘65 1 

1 15*19 

'39' 

14-85 

'47* 

'398 

1346 

'3*69 

>5'9i 

1 

1 

*3*71 

*4*52 

13*66 

'4*32 

'3*99 

13'5S 

12*77 

12*04 
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OUDH— 

Southern 

Northern 

AveraoB’ for the 

PKUVINCB 

Rmputana— 

Eastern 

Western 

Average for the 

PROVINCE 

Central India • « 

Punjab— 

Southern . . 

Central • 
Sub'Montane 
North-Western 
Western 

Average for the 

PROVINCE 


Average for five years e nding Actuals for 

’^5* 1870. 1875. 1880. 1885. 1886. 1887. 1888. 1889. 

*7 ’^ 1357 16*71 14*94 *6‘c8 i6'5g 14*53 14*09 13*64 

20*87 1631 17*22 15*12 17*02 17*20 16*24 *484 13*83 

19*16 14*94 16*96 15*03 i6*55 1689 15*38 14*46 13*73 


Not shown. 9*15 
Not shown. 8*37 


9*26 10*40 10*13 io*o6 9*96 
6*56 7*70 8*83 9*40 8*18 


9*39 

785 


8*76 7*91 9*05 9*48 9*73 9*07 


"8*62 


Not shown. 8 49 775 9 80 9*63 9*73 9*57 8*71 

11*05 8*57 10*95 896 io‘o8 10*00 9*92 10*00 9*92 

*4'55 1069 12*02 11*04 **'55 11*67 *2*01 11*11 10*54 

i5'26 11*48 12*26 11*15 *2*45 U'8i 11*76 10*91 *o‘88 

11*66 9*21 10*48 9*35 11*38 12*19 10*50 10*46 11*09 

10*30 8*16 8*95 806 10*32 10*33 9’8i 9*86 9*38 

12*56 9*62 10*93 9*9* **’*5 11*20 10*80 10*47 10*36 


Sind and Baluchistaif 15*12 12*73 *4 44 11*22 14*78 14*26 13*87 11*48 9 60 

Bombay— “ 

Konkan' . . 10*47 9*45 12*60 9*97 12*79 n'Si 11*49 12*03 i®'?® 

Deccan . 11*27 9*43 **'77 9*12 11*69 *®*53 *0*80 10*78 10*42 

Khandesh , 8*86 6*93 10*51 8*67 11*36 10*21 10*33 9*9® 9 ‘ 5 ^ 

Guzerat , . 7*02 687 10*56 8*75 11*40 10*05 *0*39 9*82 8*77 

Kattvwar , . Not shown. q*ci ^ R-ci n'oc n'ofl n'oi 8*io 7*07 


Konkan* 

Deccan 
Khandesh 
Guzerat . 

Kattywar 

Average for the 

PkOVINCB 

Central Prov¬ 

inces 

Western . 

Central 

Eastern . . 


ot shown. 9*51 '8*52 9*95 9*08 9*01/ 8*30 


956 

8*77 

7*97 


9 63 8*17)10*99 9*00 11*43 10*33 10*40 10*161 9*5® 


13*80 9*64 13*57 11*07 '3*53 **'67' n*04 *''®3 i®'44 

*9*42 13*55 1684 14*79 *6*94 13*69 12*74 13*56 13*43 

51*87 32*29 39*71 30*09 39*49 2404 19*58 I7’62 15*99 


Berar . . . 10*92 8*97 1 r4£ 

Nizam’s Territories . 12*21 9*87 11*40 

Madras — 

Malabar Coast . 13*15 11*83 13*86 

South (Central) . 11*70 9*77 1544 

Cential . . 11*30 9*85 13*87 

East Coast, North . 17*56 15*91 19*39 

East Coast, Central 14 46 13*08 18*13 
East Coast, South . 14*09 11*95 16*10 

Southern . . 11*58 9*83 13*52 

Average for the - 

province . ii'ao it*7a 15*76 


28*36 18*49 23*37 18-65 2668 1646 14*45 1407 12*95 

10*92 8*97 11*48 9*40 11*12 18*82 9*83 I 9 80 9*1® 

12*21 9*87 II'40 8*96 10*34 '®'66 10*55 10*01 I 9'35 


*3'»5 11*83 13*86 1084*14-36 14*05 i5'o6 1460 I2|44 

11*70 9*77 1544 10*12 14*77 13*08 14*60 14*27 133® 

11*30 9*85 13*87 9*95 12*93 12*45 14*33 14*08 *3**2 


Mysore . • 

Coorg . 

Average for all 
India 


13-40 11*74 15*76 11*05 14*81 13 84 14*45 14*38 1 13*®3 

13*37 9*65 12*68 8 94 11*47 i®*®4 12*23 I 12-21 io'8o 

Notjshown.l 15*93 11*24 I 16 64 i5'3i ! 16*31 <5*52 j M 21 


16*87 »3*45 14*83 11*95 '4*56 I 13*77 I 13*33 I '2*76 I 1 
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Export Dutj on Rice. 


{G. Wait,) 


ORYZA 

sativ^. 


Export Duty and Incidrnce op Land Revenue. —Riceand Opium 
are the chief, indeed the,onIy, articles which bear an export duty before 
leaving India. In the case of the former this is estimated to be about 15 
per cent. In the Administration Report of Burma for the year 1887-88, it 
IS stated that the cultivators received on the average £7 per 100 baskets 
of paddy. “ The average incidence of revenue on rice lands was 35. ‘^d. 
the acre and the amount paid in revenue was about one-thirteenth of the 
value of the whole yield.’* The imposition of an export duty has within 
recent years been urged as one of the chief reasons of rice not becoming a 
more important article of export from India than it is at the present day. 
Thus, Mr. J. E. 0 *Conor wrote in the Annual Review of Trade for 1882-83 
(p. 7S): *' For food our rice has to compete with European rice (that of 
Lombardy in particular), and with the rice of other Asiatic countries as well 
as with Mad^ascar rice and with rice produced in the Southern States of 
the Union. Thus, where^ some twenty years ago we did .fairly large 
business in rice with China, that trade has almost ceased to exist, Cochin- 
China and Siam as well as Japan having driven our rice out of the market. 
The course of prices in Europe too shows the extent to which competition 
with Indian rice is carried. On the whole, it is clear as anything can be 
that the argument of those who maintained the propriety of the export duty 
on rice, because India had a monopoly of the trade, is now, whatever it may 
at one time have been, wholly unsustainable. I do not myself believe 
that it ever was fairly sustainable. And all those who have given close 
attention to the facts of the question must have learnt with satisfaction 
from the last Financial Sutement that the duty is to be retained only until 
the condition of the Indianv exchequer will permit of its removal without 
inconvenience. The revenue from the duty is no doubt large, but the 
greater the sum the greater is the burden on one of the largest trades of 
the country and the staple industry of an important province.** 

The duty still continues to be levied, and during the past five years the 
amount collected has varied from R6i,26,726 to ^75.64,985 or,say. /500.000 
per annum. j > 

MILLS AND MILLING. 

An important feature of the Indian rice trade is the position which 
power-mills have atUined. There are now at work 45 rice-mills in Burma 

H a permanent and 27.617 temporary 

hands and have a yearly outturn of 18,661.974 cwt., valued at R6,36 46,062^ 

* in Burrna had their origin in the very high cost of labour in 
that province, an^d the disinclination of the Burman agriculturist to under¬ 
take any work that he can avoid. In Bengal the rice crop is. as a rule 
husked, wl-.ether it is required for local consumption or for export' 
by the members of the agriculturist’s family in the dhenki, worked by 
hand or rather by t^he foot before it is put on the market! In Burma 
the grower takes his unhusked rice to the market and leaves to the 
buyer the trouble of husking it. It soon became evident to exporters that 

and tW h ‘ n impossible to export unhusked rice’ 

and that husking mills were a necessity. These mills have now been in 

^istence for many years, the oldest being more than thirty years old 

thousands of Madras coo'.L X go 
across the Bay to the rice ports for the rice season, which may be said to l^t 
from December to May, earning high wages (fr^m 12 annL to one ruo« 
daily) during the season. The miTls were for along time greaU^han’^T 

uted**^ Th ‘mported coal (from England^hicfly) being 

used. The cost was very great and the question of the disp^al of thf 

husks became serious, ^r the only method of dealing with them seem^ 
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to be to throw them into the rivers and creeks. Any one travelling in 
Burma in those days had constantly before his eyes great floating masses- 
of rice husks, covering the streams for miles and so thick as to be a real 
impediment to navigation. When decomposition set in, the smell was 
very offensive. Some twelve years ago, however, it was discovered that a 
good way ot disposing of the husk was to burn it in the mills, and now 
all the mill furnaces are fed with the husks. The cost of coal also is lower, 
and as Bengal coal is now being shipped to Burma in large quantities, 
the rice mills are working under favourable conditions. Every year the 
proportion of white rice (rice which has been entirely cleaned in the mills) 
grows larger, and the proportion of cargo rice (which is partly unhtisked) 
grows smaller. Of the total quantity of rice now exported from Burma, 
about 70 per cent, is “ white ” rice. 

I he process of milling involves the production of a good deal of bran 
or dust. This stuff was formerly thrown away like the husk, but is now 
sold to Chinamen who use it for feeding pigs and cattle both in Burma 
and the Straits. 

{W. R. Clark.^ 

OSBECKIA,Z inn. ; Gen, PI., 1 „ T44^ 

A genus of Melastomaceous plants, twenty-nine species of which are 
found in the Indian Peninsula. They arc mostly herbs, sometime.s shrubs, and 
are worth cultivating on account of the beauty of their flowers. Otherwise they 
are of little economic value. 

Osbeckia crinita, Benth.; FI. Br. Ind., //., S^ 7 » Melastomace^. 

Syn. —o. STELLATA, Don; O. STBLLATA, var./ 3 ., .DC. 

Vern. — Number, Lbpcha. 

References.— Don. Prodr. . 221 partly ; Gamble, Man. Timb., i 99 » 
Habitat.—A shrub of the ^st Himalaya and KhAsia hills, found at 
altitudes between 4,000 and 8,000 feet: it is common about Darjiling. 
Structure of the Wood.—Light brown and moderately hard. 

OSMANTHUS, Lour.; Gen. PL, //., dyy. 

Osmanthus fragrans, Lour.; FL Br. Jnd., III., 606; Oleaczm. 

Syn. — Olea fragraAs, Thunh.; O. acuminata. Wall. 

Shilling, silang, Kumaon; Tungrung, LepCHA. 

References.— FI. Ind., Ed. C.B.C., 35 ; Brandis, Por.Fl.,309; 
Gamble, Man. Timb., 257 f Lisboa, U. PI. Bomb., 22 S! Km Off. Guide 
to Bot. Gardens & Arboretum, 144. u Af 

Habitat. —A small tree found in the Temperate Himalaya from Oarnwai 

to Sikkim at altitudes between 4,000 and 7,000 feet. Sometimes \yild, but 
more often cultivated for the sake of its sweet-scented flowers. It is distri¬ 
buted to China and Japan where it is widely cultivated. ^ 

Domestic. —The flowers are used in China to flavour tea, in Kumaon 

to keep insects away from clothes. 

O. sp. 

Vem.— Silingi, Nepal; Chashing, Bhutia. 

Reference.— Gamble, Man. Timb., 257. ^ j t' 1 

Habitat.— A small tree with opposite coriaceous leaves, found at longio 

near Darjfling at an altitude of 10,000 feet. 

Structure of the Wood.—White, hard, close-grained, seasons well, 

mottled on vertical section. Weight 53ft per cubic foot. 

OSTODES, BL; Gen. PI., ILL, agg. 

Ostodes paniculata, BL / FL Br. Ind., V., 400; Euphorbiace.®. 

Vtm.’^Bepari. Nbpal; Palok, Lepcha ; WnlkakAna. Sing. 
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References.— For. Flj Burm., //., 403 ; Gamble, Man. Timb., 365. 

Habitat.—A large evergreen tree, found in the forests of Sikkim at alti-. 
tudes between 2»ooo and 6,000 feet. It is common also in the forests of the 
Khasia hills and of Martaban, and is distributed to Java. 

Gum.—It yields a gum, which is used as size in paper manufacture 
{Gamble). 

Structure of the Wood.—White and soft. Weight 26ft> per cubic foot. 

OSYRIS, Linn. ; Gen. PL, III., 2zy. 

Os3rrisarborea, Wall.; FI. Br. Ind., V., 232; Wight, Ic., t. 1833; 

[ Santalace.£. 

Syn. — O. WiGHTiANA, WalLfO. nepalensis, Don. 

Vem.— Bakardkarra, bakarja, Kumaon; /’£^/t,BELOAUM j Jhuri, Nepal. 

References.— Z)C, Prodr., XIV., 633: Brandis, For. FI., 399,- Gamble, 
Man. Timb.. 320 ; Foyle, 111 . Him. Bot., 322 ; Grah., Cat. Bomb. PI., 777 ,■ 
Dale. Gtos., Bomb. FI., 223 s Watt, Sel. from Records Gov. Ind., Rev, 
& Agri. Dept., I.. $9; Gaeetteer, N.~W. Prov., X., 3 i 7 ; Ind. Forester, 
XI., 369; Agri.^Horti. Soc., Ind., Journ., IV., 260. 

Habitat.—A glabrous shrub or small tree occurring in the Sub-tropical 
Himalaya from Simla to Bhutan, at altitudes up to 7,000 feet. It is found 
also on hills in the Deccan Peninsula, in the Central Provinces, and in 
Ceylon. 

Medicine.—The infusion of the leaves has powerful emetic qualities. 

Domestic.— Dr. Royle mentions that in Kumdon the L£^vESof Osyris 
arborea are used as a substitute for tea, and this is probably the Green Tea 
of Bischar(=Bish 4 hr) which Moorcroft {Travels, /.,J52) describes as being 
imported into Ladak under the name of Maun or Bischar Tea, the produce 
of a shrub growing on a dry soil, especially about lhagul between Rampur 
and Seran. The leaves are gathered from July to November, and. after in¬ 
fusion in hot water, are rubbed and dried in the sun. The first infusion is 
reddish in colour and is reckoned nauseating: the second, which is used, is 
yellowish green. Writing of the use of these leaves as a substitute for tea. 
Dr. Watt, in his Selections from the Records of the Government of India 
Revenue and Agricultural Department, says “The leaves smell remark¬ 
ably like tea, when specially prepared j but unfortunately the infusion has 
powerful emetic properties which require long usage to conquer. Dr. Royie 
suggested that experiments should be made in the cultivation of the plant, 
in order to discover if the emetic property could be removed by careful 
cultivation. The discovery of tea proper in Assam, and the greatly ex¬ 
tended cultivation of that plant, have left the matter of Osyris tea in the 
position in which it was at the beginning of the present century, when it ; 
first attracted the attention of the public. 

The plant is very common around Simla. It is closely allied to 
sandalwood, but seems to possess no properties that would justify its cul¬ 
tivation, since tea can be produced quite as cheap. 

Otaheite apple, see Spondiasdulcis, Wind.; Anacardiace^.; Vol. VI. 
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The Common Otter. 


Lutra aureobrunnea, Hodgson; Blanford^ Mammalia in Fauna of Br. 

^ „ [/«</., Pt. /., 186, ; MoSTELIDiB. 

Thb Himalayan Otter. 

No other naturalist except HodgSOn has met with this spedes, but it ii 
evident from his collections that, besides L. vulgariSf L. ellioti, and L. 

leptooyx» another otter is found in Nepil {Blan/ord). It is much smaller 
and^the skin is coarser than in the other species. 

Habitat.—Found by Hodgson in Nepdl. 

f. ^^ 5 ' 

L. ellioti, Anderson ; Blan/ord, Mammalia in Fauna of Br, Ind., Pi. /., 
The Smooth Indian Otter. 

Syn. — L. MONTicoLA, Hodgson; L. taraivensis, Blyth; L. nair. Cantor, 
Blyth, partim. 

Habitat, —This species also is found throughout India. It is distin¬ 
guished from L. vulgaris by the smaller size of the animal, the greater 
comparative breadth of its skull, and its coarser shorter hair. 

Domestic.—Probably this species also isysed by fishermen in a similar 
manner to the common otter {q.v.). Its fur is not so valuable. 

[/*/. 187- 

L. leptonyx, Horsfield; Blanford, Mammalia in Fauna of Br. Ind., 

The Clawless Otter. 

Syn. — L. INDIGITATA, Hodgson ; Aonyx lfptonyx. Cantor. 

The skull is much shorter than in other Indian forms. The claws are rudi¬ 
mentary, sometimes altogether wanting; the third and fourth toes on all 
feet considerably longer tnan the others. 

Habitat, —This species inhabits th^ Himalaya, generally at low eleva¬ 
tions; it is found also in Lower Bengal (being common near Calcutta) in 
Assam, Burma, and at low elevations on the Nilgiris in Madras Presi¬ 
dency. 

Domestic.—This animal, together with the other species. Is kept tame by 
the fishermen in Lower Bengal. 

[Ft /., 182. 

L. vulgaris, Erxleben ; Blanford, Mammalia in Fauna of Br, Ind., 

The Common Otter. 

Syn.— L. NAIR, F. Cuv.; Jerdon partim ; L. INDICA, Gray. 

The otter found commonly over India is usually known as Lutra nair, 
but there seems to be no Constant characters by which this can be distio 
guished from the Lutra vulgaris of Europe. 

Vern. — Ud, ud kildo, pani kulta. Hind, ; Sag~i-al, PB. ; Lad, pan-manjar, 
jal mnnjar, jal-manus. Mar.; Nirunai, Tau. i Niru~kuka,TZL,i Air- 
nai, Kan. 

References. Mam. Ind., 86 ; Sterndale, » 

Forbes Watson, Jnd. Survey of India, 382 ; Encyc. Brit., XVHI., 09. 

Habitat.—The common otter is found throughout the Palas-arclic 
region, extending intothe North-West Himilaya. The Indian form com¬ 
monly known as L. nair appears to occur over the whole of India and Ceylon. 

Domestic.—Otters are easily tamed when captured young. L. vulgans 
is very commonly semi-domesticated by the fishermen in various P^rls of 
India, ^vho employ the members of this and other species to drive fish into 
their nets. On tne Indus they are fouhd specially serviceable in porpoise 
catching. The fishing otters are kept on the prow of the boat and slipped 

like dogs when required. . 

The SKIN of this species is the one most valued by furriers. It is rufous 
and beautifully spft. In India, Baden Powell says, it is much prize 
for making caps and for poshtins or fur jackets,^ 
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Form of Dragoon's Blood. 


{W, R. Clark.) 


OUGEINIA, Bentk.; Gen. PL, /, ^/,y. 

r \ • . J Leguminos-®. 

Ougeinia dalbergioides, Ben/h.; FL Br. Ind., 11 ., 161; Wight, Ic., 

— Dalbrrgia ougbinensis, Roxb. 

Vt^.—Sandan, ^aind^ tinnas, timsa. Hind,; Tinis, Benc. ; Band- 
A<mo, Uriya i Rubu, Kol. ; Santac j Sanda ; J ew^at 

^HXLiStr, 5hermana,tinsax, Gond; Rutok, Kurku ; Shunjan, pdnan, 

sdndan, Pb.; Tunnia, Ban- 
SWara; kcla phalas, tinnas, C. P. ; Tiwas, tunus, 

tunma, telas, sandan, txmsa. Bomb. ; Kala palas, tewas, tanach, Mar. ; 

chettu, vxanda motuku, Tel. ; Kari mutal, 
Kan. ; Txmsa sejanduna. Sans. 

S 32 ; Brandis, For. FL, u6 ; 
^ddome, FL Sylv.,t.s6; Gamble, Man. Timb., np ; DaU, & Gibs., 

cZLk '■ 72: Rev. A. Campbell, Repi! EcoxuPl, 

ii^ndus, 321 ; Birdwood, Bomb. Prod., 328 ; Baden 
dZ }y ir ^ 76 / Atkinson, Him. 

^kuiia Nagbur, t88$, 6, 29; 

I* GumT^ Resinous Sub¬ 

stances of India, 24, 33, 3 $: Settlement Reports Central Provinces, Chind- 
Wflra, HO;Seonee, to ; Baitool, 127 ; Gazetteers .—Bombay. VII.. ?< / 

! ^°*^i°l>*<^'*^dasbur,S 3 : N.-W. P., I., 88; 

^ 75 ;///., IV., 292,322; VIII., lot, 

„ K-4. * A J ' 127 ; XIV., t47, 75/; Balfour, Cyclop. Ind., I., 878. 

s?,;s^.,a2 r tfjss':"'''* ■» =■“» ”«■ ■“"‘•“S 

^ euM, very similar to ZJra^n’r Blood. 

Medicine.—The bark when incised furnishes a kino-likf exudation 

Cam*’ dysentery and diarrhoea (Lisboa). According to 

fmTn^i^ thih‘11'V ■'Vag/’Hr), a decoction of the bark is gi^en 

among the hill tnb«, when the urine is high coloured. In the C^tral 

Provinces the bark is said to be used as a felrifuge. 

given as and are in summer 

^ Stnic^re of '*'0"^*' P'”’P°se the branches are lopped off. 

are stripped of their bark (Lisbo^. " ^ ^ purpose many trees 

Ovis, see Sheep ; Vol. VI., Pt. II.. 
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Oxalis acetosella, ; FI. Br. Ind., 436 ; G»'®*niacm. 

The Common Wood Sorrel. 

References,— Pb. PL, 37 ; Agru-HorH. Soc.. Ind., Journ., XIV., 
4S ; Gae., N.~W. Prov., X., 307 ; Smith, Econ, Diet., ^5: Air** Of. 
Guide to the Mus. of Ec. Bot,, 16. 

Habitat.—An herb found all over the Temperate Himalaya from Kash¬ 
mir to Sikkim, at altitudes between 8,000 and 12,000 feet, and distributed 
to Europe, North Asia, North Africa, and North America. 

Medicine.—Although at one time this found a place in the London 
Pharmacopoeia, yet in India no account appears to exist of any supMsed 
medicinal virtues inherent in this species. In Europe, it was introduced 
into the Pharmacopoeia as a refrigerant in fever, and as an antiscorbutic 
in scurvy, but has now fallen into disuse, 

O. corniculata, Linn .; FI. Br. Ind., jf,, 436; Wight, Ic., t. 

The Indian Sorrel. 

Sjn.— O. RBPENS, Thunb. f O. pusilla, Salisb. 

Vcm.— Anbbti, seh, a^mrulsdk, amrul, chalmori. Hind.; A*mrulsdk, 
umulbet, amrul, omUti, chuka~triPati, Bbng. ; Tandi ^ ^hato^rab, 
Santal ; Chengeri tenga, Assam ; Amrul, amlika, ambuti, N.-W. "• i 
Amrdl, chalmori, Kumaon : Amlika, amrul, surchi, irawuke, khatta 
7 nithd,chukha,^ ‘ . .. ’- 

Mar.; Anbdti 

liakiri, Tam. ; . ... ,,-- „ . 

Tel. ; Pullam’Pu-rachi-sappu, Kan. ; Poliydrala, Malay. ; Amlalontka, 
changeri, amlika, ambashta, chukrika, shtiklika. Sans.; Hememdao, 
hemaa, homadmad, Arab. 

References.^ Roxb., FL Ind., Ed. C.B.C., 389; Voigt, Hort. Sub.Cal.f 
t 9 i ; Stewart, Pb. PL, 3 ? { Sir W. Elliot, FL Andhr., 158, tS 9 ',0 
nessy, Beng. Dispens., 237; Irvine, Mat. Med. Patna, 122 ; u. 

Mat. Med. Hindus, 124, 290, 29s ; Dymock, Mai. Med. W. 

Aj 

CaB.hSo'/.’yaS, 744 yus/u'l ‘pl. ‘Byy^by^kvy'Bomb.GaB.), 

Gametteersi — Bombay, XV., 428: N.^-W. P., I .,79 ! tY^\,l**** > 
and Coorg, I., 69; Agri.-Hortt. Soc.:-^Ind., four., XIV., I J 
As, Soc,, Pt. II., No. ll., 1867, 81 ; Ind. Forester, III., 287. 

Habitat.—A very variable, caulescent weed, found abundamly throug - 
out the warmer parts of India and Ceylon, ascending the Himalaya t 
7,000 feet. It is found very frequently in cultivated places or near human 
dwellings. In distribution it is cosmopolitan. ,. 

Medicine.—The leaves are considered cooling, refrigerant, stomacm , 
and antiscorbutic. Various preparations, in which this plant forms a prin¬ 
cipal ingredient, are much esteemed in the treatment of fevers, dysentery 

and scurvy. A ghrita (v. Ghf, Vol. III., A 9 S)* prepared from the fresh jui 
of Oxalis corniculata, and the leaves of the same plant reduc^ to a 
together with gh% and curdled milk, is recommended by Hindu 
as a useful m^icine in diarrhnea, dysentery, prolapsus of the return, ty 
panitis, piles, and difficult micturition. The fresh juice of the leaves 
given to relieve the intoxication produced by Datura (U. C. Dutt). 

The fresh leaves made into a curry are said to improve 
digestion of dyspeptic patients {Moodeen Sheriff). Bruised with or wi 
water, they are formed into a poultice and applied over innamedp • 
by which means, Moodeen Sheriff says, “great cold is produceo, 
pain and other inflammatory symptoms are relieved.' . .. j ..nA 

In the Konkan the plant is rubbed down with water, -j 

the juice of white onions added* This mixture is applied to the 
in bili^s headaches. Baden Powell and also Atkinaon mentio 
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The Indian Zebu or Humped Ox. yW. R. Clark,) OXEN 


almost universal use in the North-West Provinces and the Panjdb as a 
specific applied externally for the, removal of warts. Baden Powell at 
the same time mentions the use of the juice as an application for the re* 
moval of opacities of the cornea. 

Special Opinions. —§ ** The leaves are useful in dysentery of children*' 
{Asststant Surgeon N, L. Chose, Bankipore). “Juice of the leaves is 
used as an antiscorbutic {Surgeon A. C. Mukherji, Noakhaly). “ Anti- 
swrbutic, stomachic; leaf and whole plant are used fresh as a salad " 
{Apothecary T, Ward, Madanapalle, Allahabad), “ The juice of the 
'^sed in dysentery, also as dentifrice and to improve foul breath " 
f Thornton, B,A., M.B., Monghyr). “ Expressed juice 

of the leaves made into a sherbet with a little sugar, often prescribed in 
dysentery to allay thirst" {Civil Surgeon S. M. Shircore, Moorshedabad\. 

Cooling and useful in biliousness {Assistant Surgeon S. C, Bhatta^ 
charjt, Chanda, Central Provinces). 

Food.—In some parts of the country it is eaten both raw as a salad 
and cooked as a pot-herb, particularly in times of drought when its refri¬ 
gerant qualities are said to be very grateful to the consumers. 1 n M adras, 
It IS cultivated as a vegetable and sold to the natives especially Muham¬ 
madans, who are very fond of it {Moodeen Sheriff). At Poona, during 

the famine of 1877-78, the seeds were eagerly sought after and eaten bv 
the poorer classes. ^ 

Domestic.—The juice is useful in removing stains of iron mould. 

OXEN, BUFFALOES & ALLIED SPECIES OF 

BOVINE ANIMALS. 

The sub-family Bovine, one of the great divisions of the tribe of 
Kuminants, IS broken up by naturalists into three groups :—(i)the Bison- 
which belongs the Yak (Poephagus gninniens) of Central Asia: 

sub-divided by BJyth into (a) Zebus, a genus repre¬ 
sented by the humped domestic cattle of India, (/ 3 ) the hump¬ 

less cattle with cylindrical horns, represented by the cattle of Europe 
{y) Ga-uaeus, humpless cattle with somewhat flattened horns, represented 

l South-Eastern Asia; (3), the great group of 

^ BUB 4 LINE, which is represented by the varieties 
buffalo of India fBubalus bos) and the^ wild buffalo 

has been thought expedient to follow the usual prac- 
lice in this work, narnely, to describe shortly the different species of 

wiTrfpir^fTTi to conclude 

With a general article on the subject of Oxen. 

Bos indicus. 

The Indian Zebu or Humped Ox. 

now to exist‘d , ’ r of the real wild Zebu seem 

burtherextend ^tw^.^ , Perfection in Indi^ 

cWcUr^i^lut differ 'vestward to the Niger in Africa. 

i-naracters—Zebus differ from the European domestic ^ttle not only 
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in the hump-like fleshy protuberance on the shoulders, but also in the 
number of their sacral vertebrae, and in the character of their voice which 
IS described as “ a hoarse guttural grunt or half cough instead ofthe ring¬ 
ing bellow of the European species, in which both lungs and throat plavan 

important part ” 

Domestic & Sacred.—Cattle in India comprise the chief wealth of 
the agricultural classes, and perform most of the agricultural operaticis of 
the country. With them, the rayai ploughs his land, raises water for irri¬ 
gation when wells form the source of the water-supply, and conveys his 
produce to market in carts or in panniers on their backs, where the roads 
are unsuitable for wheeled vehicles. They are thus valued not so much 
for their flesh-producing qualities, as for their strength and activity, which 
enables the Indian rayai to perform the work done by the agriculturists 
in England with horse labour. 

All the varieties of the Indian Ox are held sacred by the Hindus, who 
consider it a sin to kill them, and pollution to partake of their flesh, although 
the milk and products from milk are largely consumed in most districts 
and by all classes. For further information as to the different breeds of 
cattle see the general article Oxen, p. 665 et seg. 

Bubalus ami. 

Tnft Wild Buffalo. 

Syn. Bos arni, Ken A* Shaw j Bos bubalus (wild var.), Jerdo*** 

Verti. -Arna (the male), arni (the female), bkyns. Hind.; Ctfa 

GonD; Mung, Bhaqalporb. 

References,— Mam. Ind.t 3o7; SterndaU, Mam. Ind*, 49^ > 

.. , - Cyclop., /., 4S7 ; Encyel. Brit., IV., 442 ... 

Habitet.—The wild buffalo is found in the swampy Terai at the fwt 
of the hills from Bhutan to Oudh, and in the plains of Bengal as far 
west as Tirhut, but increasing in numbers eastwards on the Bramaputra 
and in the Bengal Sunderbuns. It also occurs on the table-lands of 
Central India as far south as the Godavery. It is distributed to C^yion, 
Burma, and the Malayan Peninsula. These animals inhabit the marmns 
rather than the interior of forests and never ascend the mountains, but 
adhere to the most swampy portions of the districts they frequent, 
don.) 

Characters.—The wild buffalo is somewhat larger than the domesti¬ 
cated variety. It measures loj feet and upwards from the tip of 1 **® 
snout to the root of the tail, and the height at the shoulder is often as 
much as 6^ feet. The colour of the hair is usually black. It is scantyjover 
the body, but tufts occur on the forehead, over the eyes, and on 

The horns are of two varieties, one very long and nearly straight, the 
other much shorter and well curved. The measurement of a finespwimen 
now in the British Museum w’as 12 feet 2 inches round the outside^ 
both horns and over the forehead. The horns of the second vanefy 
rarely exceed 3 feet each in length. The wild buffalo, unless it has b-en 
much hunted, is by no means ^y in disposition and may be casilj^P' 
preached. They abound in the swampy jungles of the regions 
mentioned. They emerge from the forests to feed on cultivated lands, 
chiefly at night or in the early morning. They are immensely power u 
animals, and a wounded one will occasionally charge and overthrow ev 
an elephant. They rut in autumn, the female gestates for ten 
and produces its young during the hot weather. They usually live in larg 
herds. . 

Speaking of the wild buffalo Hodgson remarks that “the 
is still most clearly referable to the wild buffalo after ages of / 

and tame buffaloes, when driven to the forests for pasture, often n 
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intercourse with wild ones.” Jerdon, however, says that wild buffaloes 
aishke the tame ones and will even retire from the spot where tame ones 
are feeding. Unlike the tame animals, which are usually lean and 
angular, the wild buffaloes are uniformly in high condition. 

Bubalus bos. 

Xhb Buffalo. 

®y“*~BUeALU 8 BUFFELUS, Blum. 

Vern.—^/iaiMj (male;, (female). Hind. ; BAawi (male), bhaitis. 

(f«male), Beng.; JhcU, bainsa (male), majh, mainh (female) 
icarbju, MALAY.; Ky^wai, BuRM. 

Reference.— Jndia in 1S67, n6~t26; Shortly Manual of Indian 

Mysore & Coorg, /;/; Buchu- 
*'^I^-^^inilton, Journey from Madras, /., j, f/< 5 , 206; II., 1,4, 381, i82. 

ti ' R^i> V ^^7 ) En\ CyclopSiit:, Jv!, 

44^ i Dzlfour, Cyclop. Ind.^ ^ 02 . 

Habitat^Tame buffaloes are found all over the plains and lower ills 
ot India They are semi-aquatic in their habits, and, during the hot 
season, may be seen rolling about in muddy holes half submerged or 
entirely under water with the exception of their noses. 

Characters.—The buffalo is distinguished by its large flat horns—in i 
some curved, in some straight; but in all marked with rings indicative of ' 

measuring as much as 6 

teet m length and 18 inches in circumference at the base. The general 
colour of the animal is usually blackish, but in some forms they vafy from 

mnr^H colour. Albinoes are not infrequent. They are generally 

more delicate in constitution than the dark-coloured animals. ^ ^ 

1 he hair is usually scanty, although long and wavy, and affords but 
little covering to the body, fhe following average measurements of the 
ordinary country buffalo are taken from Dr. Shortt’s valuable Manual on 
Indian Cattle Length up to about 10 feet from the tip of the snout to 
the root of the tail. Height at the shoulder from 3 to 6 ^et ” They are 
not usually so leggy as the cattle of India, and the larger varieties although 
they may not stand so high as large bullocks, would weigh much more ^ 

thaif "itich more intelligent and docile 

of India, and maybe trained with the utmost nicety for 
agricultural purposes. In the cart they are used without a nose-stnng 
and are guided by the touch of a wand, or the voice of their driver 

® valued by natives for milking purposes as thev 

yield a much larger quantity and richer quality of milk tLn the ordinal 

and ?h"is ^ of ."ilk pe^ S 

draS’ bLst^ of'lu^den ^na 

usulS;%™ 7 u'ces''in'^l sixfaK°er'Fo77w‘"'° only, and 

continues to give a large ouantitv of miiL parturition, she 

a-noum. and for aboirtl 7 rnTs\l" 7 "al‘'i:;'sk 7 iromi^ 

the refuse'iefrby’' 7 x^en°“'l nm^nv 7 aT‘'^''^sses and 
naals and are subject to?h 7 sanre aifmtt: tha 7 ar 7 crcU 7 y """ 

have been Sibed? blf ttf nr^e '^.^caT 
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The yafarbadi ox /VarfAirt/t buffaloes are distinguished by the immense 
development of their frontal bones, and the fact that their horns are directed 
at first backwards and downwards, then upwards, so that they are quite 
useless as weapons for attack. The horns of the male are much broader 
than those of the female. These animals are very mild-t^mpered and 
tractable in disposition, and the cows are, perhaps, the best milkers in 
India. 

The Ramnad breed is the best in Madras, and is found principally in 
a district to the south-east of Madura. The horns in this breed are of 

medium length, flat, curving in at the tips, and have a general backward 
direction. 

They are thick, low-set, and very deep|in the chest. The hair is light- 
coloured, and a fringe of white hair usually occurs on the upper side of the 
ear, a good development of which is held by the natives as indicative of 
superior milking powers. The females are good milkers, although they 
do not yield so much as those of the preceding breed. 

The Gujarat, Talabdu,or Ganjal breed is much smaller than the Jafar- 
badi, and yields less milk but of a richer quality. The horns are short. 

The Nagpur buffaloes are massive, low-set animals with black haii. 
1 heir horns are immensely long and sweep downwards, backwards, and 
then upwards. The cows of this breed are excellent milkers and can 
stand more knocking about when in milk than animals of the other breeds. 
The males g^ow l;o an immense size and are much used by the natives for 
heavy draughts {Wallace). 

Deccani buffaloes have moderately long horns which curve backwards, 
downwards, and then upwards, almost in the form of a half circle. Brown 
is the commonest colour of the hair of these animals, but duns and chesN 
nuts also are found. They are comparatively small in size, but are good 
milkers and are more hardy in constitution than the other breeds. 


Gavaeas frontalis. 

The Gayal. 

Syn.— -Bos frontalis, Lambert.; B. gav^eus, Colebrooke. 

Vcm.— Gayal, meihun. Hind.; Gobay gar$4,BESQ.; Beunrtoi^efu, 
Assam; Manipuri ; Nuf$ec,BUHU. 

References.— yerdon. Mam. Ind., 306; Sierndale, Mam* Ind., 4^^! 
Balfour, Cyclop. Ind., /., 1184. . 

Habitat.—The hill tracts of Chittagong, extending northwards to the 
head of the Assam Valley, Manipur and the Mishmi hills, and south¬ 
wards to Burma. It probably extends as far north and east as the 
borders of China ** {yerdon). 

Characters.—Compared with the Oaur, this is a heavy, clumsv-™K'nff 
animal, but it is similarly coloured, and has, like it, whitelegs. Unlike the 
Gaur, it has a small, but distinct dewlap. It is better adapted than the 
Gaur for mountainous regions. The Gayal has a much milder disposition 
than the Gaur, is easily domesticated, thrives well and breeds in captivity* 
Over the area in which it occurs, the wild animals are decoyed by 
Gayal, and the Kukis are great experts at driving the wild animal, along 
with tame herds, to their villages. In these regions, the herds of 

are the most valuable property of the people. The milk is rich, and tn 

flesh good. . , .. 

It has been urged that the Gayal should be used in crossing with i 
ordinary cow to give new blood and strengthen the stock, and with 
object the Committee of the Calcutta Zoological Gardens have on 
occasions sent Gayal to Calcutta, and cross-bred animals, born in 
gardens in Calcutta, have turned out very well, the Gayal imparling 
straight humpless bacV to the cross-bred calf. 
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Gavaeos g^aurus. 

Tl^isthe Bison orGAUR Bison of some Indian sportsmen {yerdon), 

CAVIFRONS, HodgSOn, 

Elhot ! Bos GAUB, Tratll, Hardwtcke; B. ASUL, Horsfield. 
yem.— Vana-gao, ban-gao, Bbng. ; Gaur, gauri-gai, iangli khulea 

MrVSrBURM*!*' GaoU 

H^itat.—The Gaur occurs in almost all the large forests of India from 

near Cape Comonn to the foot of the Himilaya. but is commonest in 

those of the Western Ghit and in eastern India from ChitUgong to 

Assam. It is distributed also to the countries to the east of the Bav of 

Bengal from Burma to the Malian Peninsula. Although sometimes 

found on low levels, it prefers hilly ground, but does not ascend themoun- 
tains. 

I —It is a large, hne animal, measuring often oj to 10 feet in 

length, and standing as high as 6 feet at the shoulder. The general 
colour IS a dark ch^tnut-brown, the legs from the knee downwards are of 
a rufous white. The head is large, the skull massive, the forehead is con¬ 
cave and defined between the horns by a prominent arch of bone. The 
skin alwve the eyes is wrinkled, which gives the animal an ill-natured 
look. The horns are of a pale greenish colour with black tips, curving out- 
upwards, slightly backwards, and finally inwards, they are !ome- 

smooth and polished, and in old animals gener- 
ally broken at the tms ; a fine head measured 6 feet 2 inches from tip to tip 

round the outer edge and across the forehead, but some specimens are 
said to reach as much as 6 feet 11 inches. 

•. • '’“n “ smaller head, a slender neck and no hump • 

it is FDuch sma]l6r^ and the legs are of a purer white. ^ * 

I the Gaur is excellent if not to<i old, and the marrow 

man’’ dd.cacies always preserved by the successful sports- 

Ihe K driven by a line of beaters towards 

the sportsman who remains concealed behind a tree. A wounded Gaur 

will sometimes charge, and when he does so it is without the slightest 

waverinp but most usually he seeks safety in flight. The Gaur is Sflv 

ex remefy shy and retiring in its habits, and very quick of hearing s^th?, 

extreme care has to be taken in stalking it. Hitherto all atf^^pts at 

vtar'"^not to live in captivity beyond the *third 

O. sondaiens. 

Thh Banteno or Burmrse Wild Ox. 

banteng. Raffles. 

Javanese & Malay. 

A' * u found wild in the forests of Peeu and Tenasscrim In 

SSL»s 

^ ^ thickening under the skin TW^ 

Gardens b^th of ffin^'koS of&u"/ Zoological 
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Poephagus gunmens. 

The Yak or Grunting Ox. 

Syn. Bos poephagus; B. grunniens. 

Vern— Brong dhong^ soora-goVt yak, bubul, Thibetan j Kotass, Turki ; 
Ban^chowr (the wild), chaori gao (the domestic yak), Hind. 

Rtferences. Jerdon, Mam. Ind., soo / Sterndale, Mam. Ind , 480 ; The 
Fauna of Br. Ind., Blandford, Mammalia f Hooker^ Him. Journ.f 
I ., 2r.2, 214 ; II., 160 ; Drew, Jummu & Kashmir, 288, 3 s 3 ; Kinloch, 
Fig game in India; Ward, Sportsman's guide to Kash nit and Ladak, 
75 ; Balfour, Cyclop.. Ill,, 1104-1105 ; En<ycl. Brit., XXIV., 725. Consult 
also Cunningham, Ladakh and Schlagentweits* Travels in Thibet. 

Habitat.—The high lands of Tibet, Sikkim, and, Ladakh, the valley 
of the Chang Chenmo, and the slopes of the Kara Koram range {Kinloch), 

The Yak is indigenous to High Tibet and is found extensively domes¬ 
ticated all over these lofty regions. It is only, however, in Eastern Thibet 
that the wild yak now commonly occurs, but it is a visitor, so the writer is 
informed by Lieut. H, Bower, ** of Chang Chenmo, Kizil Jilga at the head 
of the Karakash river and of ICotass Jiiga, west of the Sujet Pass.** 
Amongst all quadrupeds the yak is the one found at the greatest eleva¬ 
tions : It is met with/* says Hooker, ** up to elevations of 20,000 feet/* 
At the same time the range of temperature and altitude in which it can 
live is limited, for it can scarcely exist in summer at 8,000 feet. Even in 
the high valleys of Kashmir at upwards of 8,000 feet, it rapidly de¬ 
generates. The heat and the insects are its greatest enemies, ana it seems 
to care little fpr the luxuriant vegetation of these comparative lowlands, 
but prefers the coarse hard fodder it can find in the more elevated ranges 
{Balfour ; Kinloch). 

Characters.—The prevailing colour of the domestic yak is black but red, 
dun, partly coloured, and \Yhite ones are also seen. Some of the domestic 
yak«; are hornless ; but the majority have long, nearly cylindrical horns, 
pointed at the ends, and with a characteristic curve at first directed out¬ 
wards, then upwards, forwards and inwards, and lastly, a little backwards. 

The wild yak, the progenitor of this domesticated form, is a much larger 
animal, so much so that the Tibetans say the liver of a wild yak forms a 
load for a tame one. It is very fierce, and, when brought to bay, falls on 
its hunters with horns and chest, and often inflicts serious and even mcc- 
tal injuries. The horns of a full grown bull are said to be as much as 
three feet long. In colour the wild yak is black all over» with occasionally 
a white streak on the forehead {Hooker), 

The dheo or zobo, a cross between the yak and Himdiayart hill cow, 
is common in the North-West Himalaya, and is used by the natives there 
in place of the yak. It is a very fertile hybrid ; indeed, the brothers Schla- 
gentweit declare they were informed that there was never found any limit 
to the number of generations {Schlagenweit Hooker \ Balfour). 

Domestic Uses.—In the regions in which it occurs, the yak is the ordi¬ 
nary beast of burden of the people. It is extensively bred in Bussahir and 
other parts of Tibet. The female goes nine months in calf, and drops 
one every two years, usually about the month of April, ft ordinarily bears 
ten or twelve altogether. The average value of a young yak is twenty to 
thirty rupees. 

In Spiti the people plough with the tame yak, it carries their 
furnishes them with milk, and its hair is woven into ropes. Much of the 
wealth of the people of Eastern Tibet consists in their flocks of ^ 
these mountaineers it is invaluable for its strength and hardiness. FIcKKS 
of them may often be met in these regions, bearing two bags of - ^ ‘ ^ 
rice weighing 26oIb or four to six planks of pine wood slung in pairs along 
either flank, each animal being led by a rope attached to a wooden ring 
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passed through the nasal cartilage. The yak is regularly milked by the 
libetans and yields a very rich milk. In autumn, when the calf is killed 
for food, the mother will give no milk unless the herdsman gives her the 
calf s foot to lick or lays a stuffed skin before her to fondle. Much of the 
ordinary food of the Tibetans consists of the rich curd of yak’s milk, either 
fresh, or dned and powdered into a kind of meal. 

The hair of the yak is twisted into ropes or woven into a coarse kind of 
cloth which the Tibetans use to cover their tents. The gauze shades for 
the eyes used by th^e people in crossing the snowy passes are also made 
from yak s hair. The bushy tail forms the chowrv or fly flapper well 
known in the plains of India, and the long hair is much esteemed by 
native women to supplement their own. ^ 

A '■'Ch, juicy, and of a most 

delicate flavour, that of the ^der animal is sliced and dried in the sun to 

fprro jerk^ meat (called in Tibet Hookersays it is a vety 

rancid^ scanty proportion of fat in it prevents its becoming 

The horns of the wild yak are used by the grandees of Tibet as cups at 
^Th^company^^^^^ feasts. They are filled with spirits and handed round 

OXEN. 

(the bull or ox)., (the cow). Hind.; ** MaweshL mnl mal 
jaf (m Patna), dAur (cattle gcnerrlly), gay Patnal dJiur 

danger (horned cattle exclusive of buffaloes), sanrfy (a bull branded with 

Patna'aid"N*'w"T ''’h bVande^rLr.dA (!n 

1 unbroken to work).^WaAa A^aAa 

purchased and led about bv reli- 
gious rnendicanU), (a cow), pahUothy pahilaunth gay (a cow that 

has had one calf), PurdhJva (one that has a calf yearly). /a^Aar (one tha 
breeds when five years old), hahila (in South-West Shahahadl ( 

('■" South BhaugulpuD? f cow n 

mt milker). chonr/,i. chonry(oL that givM 

when f “.""’eancd calf), bachhwa (male), iachhi (female^' 

ye^r' t t'u e ‘ Vi?? 

calves within a year), N.-W. Prov. & Oudh (rrnnL ^7 ^ 

and Agricultural terms\ Bail lik u„\\ r.r- *\ of Rural 

bachra (an ox under two yeare old) bahrl* ft^ H cow), lin Rohtak) 

^ Cafue^nd Manual of Indian 

and Guide, SaifaPet ^rm Mad ' ^ Coorg, /., 166-171; Manual 

ney from M^ra/l , u6 • ^^chanan Hamiltmi, folV. 

3 S 2 , 4SS, soff, sbl iff s% 33 S Ay^t A^eUtGl^' 

^mi- 172 , 190, 263 ; //., d 5 , k 

O. 574 


OXEN 


YAK. 


574 




666 


Dictionary oj the Economic 


OXEN. 


BREEDS. 

575 

Mysore. 

576 


Mysore Cattle. 


Visage 0/ John Huyghen Van Linschoten to the East IndieSy 257, 
3 oo ; Grierson, Bihar Peasant Life, 287•2gs ; Crooke, A Rural & Agri» 
cultural Glossary^r the N.-W. P, & Oudh {various passages) ; Mason, 
Burma & Its People, /7J, 670; Gaaetteers & Settlement Reports 
{many passages); Reports of the Rev. & Agric. Dept,, Govt, of India 
{many passages) ; SeCections from the Records of the Govt, cf Jna. {Home 
Dept^, No. LXIX.; Sel. from Records qf Govt, of Bengal {Papers rela^ 
ting to cattle disease) {various passages) ; Sel. from Records of Govt, of 
Ptinfab {Nev) Series, No. XX.), {Cattle diseases), {various passages) 
Gunn, Report on Cattle disease in the Central Provinces {various pass 
ages); Mills, Plain Hints on diseases of cattle in India, 16-24; Agri. 
Horti. Soc., Ind., Transactions, I., 17-18, 3g-40 ; II., 2 j 8, 219, 250-253 
257 {App.), 310; IV., iio; V. {Pro.), s, 7,8, 14-^,34-35, 45, so; VI 
{Pro.), 95-97, 120 - 123 ; VII., ni-ird {Pro.), S 3 ‘S 6 ; Journals {Old Series) 
I., 320-329; XIII., Sel., 27-30; XIV., 89-ior, 171-180 {Sel.), 105-128, 177 
ti>8; {New Series), I., 25 ; III. {Pro.), 23, 24; VII., 365; VIII-, 238^243 
253-259 {and many other scattered passages throughout their publica 
tions); Quarterly Journal of Vet. Sc. in India {April 1890), 186 ; Encycl 
Brit., V., 244; Balfour, Cyclop. Ind., III., 64, 

I.—The Breeds op Indian Cattle. 

i. Mysore Cattle.—-The cattle of this district are justly celebrated, both 
for their swiftness and for their spirit and powers of endurance. The 
form which is perhaps best known, and most valued in India, is known as 
the Amrii Mahal breeds, the chief centre of which is the Hunsur grazing 
farm of the Madras Government. Though probably altered in character 
from time to time, the breed existed from a very early period in the Mysore 
kingdom, and was in all likelihood produced ** by crossing a number of 
the best varieties from the districts of Mysore. At any rate, under the 
native rulers, it seems to have attained its greatest perfection ” ( Wallace). 
Dr. Buchanan-Hamilton, in his Journey through Mysore, Canara, and 
Malabar, in the year 1800, speaks highly of the breed of Mysore cattle, 
which he describes as follows : —“ The race of oxen of this country may be 
readily distinguished from the European species, by the same marks that 
distinguish all the cattle in India; namely, by a hump on the backbetw^n 
the shoulders, by a deep undulated dewlap, and by the remarkable d^ 
clivity of the os sacrum. But the cattle of the South are distinguished 
from those of Bengal by the position of the horns. In those of Bengal 
the horns project forward, and form a considerable angle with the fore¬ 
head, whereas in those of the South the horns are placed nearly in the 
same line with the 05 In this breed also, the prepuce is remark¬ 
ably large; and vestiges of this organ are often visible in females; but 
this is not a constant mark. 

“Two breeds are most prevalent. The one is a small, gentle, brown, 
or black animal; the females are kept in the villages for giving milk; the 
oxen are those chiefly employed in the plough. This breed seems to 
owe its degeneracy to the want of proper bulls. As each person in the 
village keeps only two or three cows for supplying his own family with miiK, 
it is not an object with any one to have a proper bull, and as the 
are not emasculated until three years old, and are not kept separate Iro 
the cows, these are impregnated without any attention to improvement, 
even to prevent degeneracy Wealthy farmers, howew, who 
to improve their stock, send some cows to be kept in the folds of ^he larg 
kind, and to breed from good bulls. The cows sprung from these alway 
remain at the fold, and in the third generation lose 
parent’s dwncracy. The males are brought home for labour, ®spw / 

^ drawing water, by the cafilyi and al>out 

reived all kinds of interm^iate mongrels between the ‘wo bree^ 
cattle of the other breed are very fierce to strangers, and no booy ca* 
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hfrW and broad on the 

back, wdl ribbed up and strong in shoulder and limb. They are active, 

hery and vigorous, and can walk quickly fofc long distances, a quality parti- 

cularly valuable for the military purposes-^o which the breed is usually 

applied, 1 he cows of the breed are white, but the males have generally 

an admix ure of bluish grey over the fore and hind quarters. Marled oV 

broken colours appear most frequently in inferior specimens, where cross 

breeding has been pr^tised. Early castration of the bulls renders them 

hghter in colour* ''The horns are Straight and long, extending from 

2 to Sfeet in length, tapering and sharp-pointed, inclining upwards, slightly 

convex on the outer and concave on the inner side, approaching one 
another at the tip ” {Shortt). 

They are extremely fierce in their dispositions, dislike strangers, and 

would attack them if untied, although .at the same time they are very 

tractable to the natives who work them and are known to them. The 

cows of this breed are very inferior milkers and yield only about i to 

seers of milk per diem, so that they are of no use for dairy purposes, as 

the calf cannot be deprived of any portion of the milk without being materi- 

ally mjured in its growth, and after bad years, when the pasture nas been 

insufficient and the milk not up to its average quantity, it is found that 

when the calves grow up they are decidedly inferior in quality, and when 

they are put to work they have o^ten to be rejected on account of deficient 
strength. 

The following account of the management of the Amrit Mahal herd 
may be abstracted from ShortVs Manual af Indian Cattle and Sheep :— 

In the cold season when herbage is abundant, the calves are generally 
weaned from their mothers at the age of five months; but those that are 
born later in the year cannot be separated till after the hot weather. 
Heifers begin to breed between three and a half to four years old and 
bring forth six or seven times. Twenty cows are allowed to one bull. 
The average number of births annually is 50 per cent, on the number of 
cows, and the proportion of males and females born is nearly equal. The 
calves are castrated in November, invariably between the ages of five and 
twelve months, as their growth is supposed to be promoted by early cas¬ 
tration, and it is attended with this important advantage that it'prevents 
the cows being impregnated by inferior bulls and so keeps the breed from 
degenerating. The steers are separated from the herds after four-years of 
age, and transferred to the Public Cattle Department when turned five 
years old, perfectly trained and fit for work. 

Although the principal, the Amrit Mahal is not the only breed of the 
Mysore type of cattle; indeed, there are numerous variations, m ost of 
which are, however, inferior in size or in working powers or in both. Thus 
ihe Madesvaram Betta is a variety of the .Mysore type that is bred in the 
jungles and hills on the South-Eastern frontier of Mysore. The animals 
of this class are larger than those of the Amrit Mahal breed, but are loosely 
made and not well ribbed up. They are very heavy, slow animals, and 
not so useful for military as for agricultural and draught purposes. 

The Kankahalli Breed comes from Kankanhalli in the south-east of 
Mysore, and although somewhat similar to the preceding, the oxen are 
much smaller, being inferior in size to the Amrit Mahal breed. 

The Village cattle of Mysore are usually smaller in size, and irregular 
in colour and shape, but still strongly exhibit the'Mysore type They are 
poor milkers, but excellent cattle for agricultural ana draught purposes. 

II. The Nellore or Ongole Breed.—Another breed of cattle widely 
celebrated in India is the Nellore one. The animals of this class are 
valued not so much for draught purposes as for their milking qualities. 
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There are two varieties,, the large and the small —of which the large 
stands from 15 to over 17 hands in height; their powers of draught 
are great, but they are slow and inclined to be leggy, and the females 
are not such good milkers as those of the smaller breed. The horns 
of both sorts are short and stumpy, usually 4 to 6 inches in length and 
very rarely up to 12 inches. The colour of the breed is white with black 
points, and frequently a slight shading of grey in the male. In ancient 
times the Nellore cattle were remarKable for the size of their dewlaps, 
but this, in more modern days, although still large, has become much 
diminished in size. They are chiefly used for draught, in carts and with 
the plough, ^eir height and size being against their use as pack bullocks 
generally. The cows, as already remarked, are excellent milkers ; “ some 
of them, says Shortt, ‘^have been known to yield 18 quarts (of 24 oz.) of 

hours, and they rear a calf at the same time.” 

‘ The price of a first class cow is about 200 rupees ; as much even as 
300 rupees have bfen paid for a prize cow; that of a pair of bullocks, 150 
rupees; the ordinary bullocks fetch from 100 to 150 rupees the pair.” 
Wallace remarks that this breed is said to be degenerating, ana that 
from ancient descriptions and drawings it would appear to be so. The 
intiuenceof this breed extends as far north as the Kistna district, the cattle 
ot which, altlwugh reckoned as a distinct breed by some authorities, are 
regarded by Shortt as simply a variety of the Nellore type. 

1 . 1 . The Gujarat Bre^.— I his is locally known as Yalabda or indige- 
nous, and is also found in two varieties, the large and the small, the 
former of which is decidedly the finest in North-Western India. The 

breed IS from white to bluish grey in the cows, while many 
of the bulls are decidedly grey. The horns are somewhat bowed, curving 
at first outwards as they leave the skull, then upwards, and lastly, in- 
^ JuX project upwards without inclination either forward or back- 

developed in proportion 

to the sheath. The ears are large and pendant. The trunk \s compact 

Wnff ^ are powerful and well 

kn^it. the feet black and possessed of unusual hardness and durability. 

t I are much -valued on account of their docility and good temper 
which renders the cows particularly suitable for crossing with Mysore’ 
bulls to produce bullocks for battery and transport purposes. ^ 

accminf H degenerating in quality on 

account of tha breaking up of pasture land by new cultivators 

smalW '°'"pact in form and well built, but 

powerfu anim7« The oxen are slow and laay.’ but 

Kur of ha^i u ,fe"'arkably good milkers. As regards 

soXd L^hrVnH^L"'^' fi Fty ‘1°'°“'' pi-edominates ; but there are many 

breed, the spots being usually of a brown 

w£t belUshared yorear "'it • They have long, pendant, some- 

. . snaped, lop ears. The head is neat and well formed the horn<5 

wards^'IndTn Th'^e ^ack- 

^ I? thick, while in the female they have the same 

brown while'\he'^LTrh ^ of the cow is light 

brii^dling are comr^^on ^ ‘’^oken colours and 
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VI. Trichinopoly Breed.—The cattle of this breed are small and useful, 
mostly with horns 10 to 15 inches long, where they are not suppressed by 
firing before they begin to shoot but. They are mostly white in colour 
with the eyes, muzzle, hoofs, and hoof-heads black. They are strong 
draught animals. 

yil. Aden Cattle,—These are more compact and symmetrical than 
Indian cattle usually, and are much valued for their milking properties. 
Numbers have been imported with the object of crossing with natiw cattle 
to improve their value for dairy purposes. The bullocks are small but 
powerful. They are verytame and docile andean be handled either by 
Europeans or Natives without difficulty. They are not so hardy as the 
ordinary Indian cattle when exposed at work to the sun. The Aden bulls 
much resemble the Brahminy bulls of Bengal, and have very large humps 
extending far forward on to the heck. The ears are small, and the horns 
short and thick. The cows are small and light of carcase, hornless, or 
with very short horns. 

VIII. Hill Cattle.—The cattle seen on the Himalaya are small in size, 
mostly black in colour; but a few are grey or dun with dark, mouse- 
coloured points. The hump is very small, in some almost wanting. These 
animals are very hardy, short on the legs, and active in their habits, 
admirably adapted to pick up a livelihood on the mountain sides. 

IX. Village Cattle. — Many other so-called breeds of cattle exist in 
India ; but they are mostly crosses amongst those above described, and 
can scarcely be ranked as distinct races. They are usually smaller in 
size, but appear to do the work required of them fairly well in proportion 
to their dimensions and strength. To attempt to cross them so as to 
produce larger and finer breeds, would probably be unwise until their 
treatment by the rayais has been changed, as these animals pick 
living where a larger and finer animal would undoubtedly starve. 

only method of improvement,” says Wallace, that will end successfully, 
is that of selection, combined with greater attention and better treatment. 

X. Burmese Cattle.—An interesting account of these cattle was given 

by Vet. Surgeon R. Forest, A.V.D., in the Quarterly yournal of VeUrx- 
nary Science in India^ April 1890, from w'hich the following details have 
been abstracted-:—The cattle of Burma are of a purely 
character and form, a type peculiar to that province and the neighl^ur- 
ing Shan States. The Burmese ox stands from 46 to 5° inches htg 
behind the hump. The hump of the bull is well developed, that or tnc 
castrated male less so. There is a marked disparity in T? 

cow as compared with the bull, the former being probably 

effects of too early breeding and too long suckling of the calf. 

colour of Burmese cattle varies, but not to a great extent. Red » 

very extensively, after which come the various shades of straw, anon 

brown. Broken colours are rare. The trunk of 

well ribbed up, and it is a fairly muscular and symmetrical P . 

sessing great strength for its size. The head is small, markedly ® 

the cow; the horns are usually short and stunted principally on ac 

of the custom which prevails of paring them down to give the ani 

a juvenile appearance. When not interfered with, the horns ^ « 

upward ,ana forward direction and grow to a length of frorn 

inches. The neck is short and powerful, but loses 

heaviness after castration. The dewlap is somewhat small. T”® ® 

do not castrate their cattle till they have attained the age of 

that the young bulls of zj to 5 years of age, of which there 

ifi each herd, are the sires of all the calves born in a village. Castrau ^ 

is usually performed by crushing or beating, seldom by cutting. 
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system of selection of sires is possible, as the cattle of each village are all 
kept together, and the Burman has strong prejudices against the early 
castration of bulls, which he considers prejudicial to the growth and 
development of the male stock, and their luture usefulness for agricultural 
purposes. 

As milk-producers, the cattle of Burma occupy a very low place. The 
Burman cultivator seldom or never thinks of milking his cows. They 
are merely utilised to suckle the calves which they produce. This they go 
on doing, from the birth of one calf till that of another; indeed, it is not 
unusual to see two calves, one of over a year old and the other only a few 
months, being supported by the same cow. 

As a rule, the Burman is very careful of his work oxen, does not work 
them during the heat of the day, and keeps them under shelter, either 
beneath his own house or in small lean-to sheds in connection with it during 
the night. During the day the herd is driven*out to graze, except when the 
crops are on the ground, at which season he cuts food for them. Waste¬ 
lands in connection with holdings are always utilised for grazing purposes; 
a small amount of straw is stacked every year for the use of the cattle in 
times of scarcity. 

Further than that above alluded to, the Burmese cattle receive no hand 
feeding, but, except for a few months of the year, the grazing is abundant, 
and the animals do not usually suffer. 

A large number of milch cows are now imported from Calcutta every 
year, which are sometimes crossed by country bulls. This cross is larger 
than the indigenous breed. They are better milkers and fetch a higher price 
for draught purposes. 

II.—Attempts at improving thb Breed of Cattle in India. 

The subject of the alleged deterioration of cattle in India is one that has, 
since early in the present century, occupied the attention of the administra¬ 
tors and agriculturists of the country. Many suggestions at possible means 
of improvement of the breed, and actual attempts at doing so, have been 
made, but without marked success, and, up to the present day, the ordinary 
cattle in use by the Indian agriculturist seem to be pretty much what they 
were at the time when the question was first raised. In 1839 the Agri- 
Horticultural Society of India instituted annual cattle shows in Bengal 
which they continued for five years, and offered prizes to successful com¬ 
petitors for good specimens of country-bred cattle, rhese shows were 
discontinued in 1844. on the report of the Cattle Committee who con¬ 
sidered that “the attempt to improve cattle and sheep by money 
premiums and medals had not held out sufiicient encouragement in the 
number of cattle brought forward at the shows to induce a continuance of 
the annual exhibitions. In 1864 a special committee appointed bv the 
Society reported (i) that there could be no doubt that the br^ of cattle in 

degeneration were (a) 

the poorness of the food given to them, (b) the want of proper pasturage 
ground, (r) over-work and being worked at too early an age,(d) being 
allowed to breed ^o young {e) thescarcity of good bulls, (/) slinting of thi 
calv^of The membersof this committee suggested that good bulls 

should be establish^ in each village like the parish bulls in England ; that 
Bamtndars should be required to give yearly prizes for good cattle, each in 
his own estate; that the zamtndars should be induced to allow a certain 

yllage to be kept for pasturage, instead of all the land 

cK K the tendency at the time; that fodder depots 

should be established on each estate, whence an abundant supply of good 


OXEN 


ipply of good 

589 


BREEDS. 

Burmese 

Cattle. 


589 


672 


Dictionary of the Economic 


OXEN. 


BREEDS. 


Attempts at Improving 


foodforstallfeeding might be obtained; and that for milking purposes, 
cross br^ding with European stock should be introduced, while for draught 
and agricultural purposes good bulls of the country stock shduld be used. 
Ihey remarked that the great object was not to introduce crosses 
which wouldi for most purposes^ not be found so useful as the ordinary 
country breed, but rather to bring to perfection the cattle, of each breed, 
by affording the calves a fair share of milk and good pasture. 

No action was, however, taken on these suggestions, and in 1887 we 
again find a Special Committee of the Agri -Horticultural Society lamenting 
the deterioration of cattle in Bengal and the disappearance of pasture lands, 
while suggesting that Government should take steps to teach the rayat io 
stall-feed and grow fodder for his cattle, as they considered that the re¬ 
storation of pasture lands was now impossible. They were of opinion that for 
the improvement of the milch cows of Bengal, crosses with Jersey, Guems^, 
and Ayrshire biills would be most suitable with a view to the greater pro¬ 
duction of milk and butter. For the breeding of draught cattle, they 
thought the best specimens of the existing breecis of the locality should be 
chosen as sires. 

In various other parts of India attempts have been made to improve the 
breed of cattle, by offering prizes for the best animals, exhibited at agricul¬ 
tural shows, but these attempts have, on the whole, been but fitful, and the 
whole question of the improvement of the breed of cattle in India remains 
pretty much in the condition in which it was at the beginning of the century, 
t he introduction of animals of the humpless tj’pe is looked upon generally 
with disfavour by Indian agriculturists, as they declare, and that truly, that 
their object is to procure not so much good milking or beef-producing 
animals as to get strong, hardy, draught cattle, for which purpose the more 
delicate humpless animals of Europe are ur'suilabie. 

In the beginning of the present century the Court of Directors of tne 
East India Company sent out some English bulls to the cattle farm at 
Hissar with a view to improving the breed there, but that attempt was ne¬ 
cessarily a failure, as the cattle at Hissar are bred for draught purposes, while 
those sent out were mostly of the short-horn type. 

A number of bulls of European and -Australian and the best indigenous 
breeds have of late years been purchaseo by qifiiyate individuals and 
District Boards for breeding purposes, and crosses have been made, 
but as proper attention is not usually paid by the ordinary agriculturist 
to the feeding and bringing up of those more delicate cross-bred animals, 
the attempts have not proved successful, and until crops are grown 
for stall-feeding, pasture lands set apart, and the caitle better housed, 
no substantial improvement in the ordinary breed of cattle in India can be 
expected. 

An experiment on an extensive scale with a view to improve the 
breed of cattle in the Himalaya, by an admixture of European blood, was 
begun in 1880 by the Government of India. Twelve head of Brittany 
cattle, viV., four bulls and eight cows, were then imported direct from Brittany. 
This breed was chosen for the experiment, as they are small in size, of active 
habit, accustomed to mountains, and good milkers; and were, therefore, 
thought most suitable for crossing with the Himalayan breed. In January 
1887, a second batch of cattle, consisting of three bulls and four cows, and m 
January 1888,a third batch of eight bulls and five cows, was imported. In 
1890, the result of this experiment was found to be as foIlo^^ 
and 17 cows in all were imported. These were distributed to various hill 
districts in the North-West Provinces and the Panj^b, where 
pven in charge to trustworthy Europ^n planters and settlers. At the end 
of 1889, the numbers of purebred Brittany cattle had mounted up to tS 
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bulls and 22 cows, but 8 bulls and 14 cows, both of the original and of the 
Indian-bred stock, had died. Seventy three half-bred calves had been born, 
and 57 cows had been covered by the Brittany bulls, but had not calved 
at the date of the report A number of other cows were covered, but no 
record of the result was kept by the owners. 

The large mortality in the imported cattle was principally due to rinder¬ 
pest. Opinions as to the success or otherwise of the experiment are very 
various. Some of the people, with whom the cattle were placed, reported 
that the experiment “ had not been successful, as the Brittany cows, al¬ 
though reputed, good milkers, had not shown themselves such in India, and 
the zatnindiirs and villagers did not like the Brittanv bull, owing to the 
absence of the hump, but preferred the indigenous breed, as they were useful 
fur ploughing purposes.’* Others reported that the experiment “ would 
certainly in time be productive of good results, and that even already they 
saw go<^ effects in the improved milk-producing and beef-vrelding capa¬ 
bilities of the cross-bred animals.” On the whole, however,*when the diffi¬ 
culties of acclimatisation are considered, the experiment seems to have been 
already fairly successful, and to be not destitute of promise for the future; 
but it seems to the writer that attention should be paid to the improvement 
of the cattle of India, more in accordance with the lines laid down by the 
Agri-Horticultural Society in the report by their Cattle Committee alluded 
to above, than by the introduction of expensive and delicate breeds from 
Europe and the colonies, although these may be useful in improving the 
milk and beef-producing qualities of the indigenous breeds. 

III.— Cattle Diseases in India. 

The principal epidemic cattle diseases prevailing in India are rinder¬ 
pest, anthrax in its several rforms, epiozootic aphtha or foot-and-mouth 
disease, and, less commonly, pleuro-pneumonia. 

Rinderpest.—Bengal; Gootee^ ch%.chack, North-West 
Provinces; Kalawah, wah, ea"mat. Panjab ; Pitchtnow, Bombay* 
Peya, Madras) is the most common and fatal of the four diseases above 
mentioned. / 

" The amount of injury and.loss resulting annually from the unchecked 
ravages of this dise-*-^ in*ihdia is something enormous” (Wallace) It 
appears lo be present throughout the year at all seasons,, and carries off 
thousands of cattle annually, and as no direct Government interference can 
be attempted to prevent the disease, when it breaks out, spreading to 
wider areas, its ravages are very extensive. ® 

Anthrax.— Bengal; Gutherewan, North-West Prov¬ 

inces; Goliy suthf Panjab ; OdrOy Bombay ; Thaloreenovay Madras! 
is highly fatal to cattle, sheep, and horses in India. It is seldom curable 
and appears under the most varied forms, about which there are great 
vanetics of opinion, and much remains to b'e learned. It is a blood-germ 
disease Young cattle that are thriving best are most apt to be attacked 
with it. and few if any,of those attacked, recover. It is specially virulent 
and common m some parts of the Central Provinces and of the Pant4h 
but occurs epidemically all over India. ^ ’ 

Foot-and-mouth Disease.—(TCW ra#, khoratte, Bengal; Khur~ 
North-West Provinces; Mohonay Panjab; Khurpakka, khur 
Bombay; Mupauttg, Madras) is probablv more contagious than either 
of the two above-mentioned diseases, and Is certainly more widespread 
but as It IS very mild, and few cattle succumb to it, the people pay little' 
attention to the attacks. At times, especially if it comes on during 
the rainy season, the hoofs may fall off before the new ones are ready 
and maggots then atUck the foot; but if proper care is taken of the 
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animals affected, no permanent evil results from this disease, and a fatal 
issue IS not frequent. 

Pleuro pneumonia—Hind.— although occasionally playine 
considerable havoc in India, is altogether more local in its action, and l-ws 
disastrous in its effects than it is in England. When it does occur it is 
usually in the colder parts of North-West India {Wollace), 

This completes the list of the more impqrtant communicable cattle- 
diseases m India, but others, such as" tuberculosis and cowpox, are also 
common and often very fatal in their effects. 

" Direct Government interference to prevent their extension will prove 
efficacious only if the areas under which disease has broken out are placed' 
under strict quarantine, and the bullock traffic on the highways through 
infected parts is entirely suspended’* {WalUce)^tmo provisos almost 
impossible in the present state of the country. Much, however, might be 
done through local effort to suppress their ravages by disseminanng a 
krfowledge of the nature of these diseases and the means of checking them 
among the village officials and leading Natives generally. 

To attempt to coerce the Native by introducing strict quarantine mea¬ 
sures must defeat its own ends until he comprehends the objects of these 
measures and the value of their results. 

Ox-gall, see Fel, Vol. III., 322, 

Oxides of Iron, see iron, Vol. IV., 540. 

Oxide of Lead, see Lead, Vol. IV., 602. 

Oxide of Manganese, see Manganese, Vol. V., 144. 

OXYBAPHUS, VahL; Gen. PL, III., 4 . 

[ GINEA. 

Oxybaphus himalaicus, Fl. Br. Ind., IV., 70 S; Nycta- 

^BTTX.—Punac, bkans, Pb. 

References—/?c.. Prodr., Xm, 2 , 430 / Stowart, Pb. PI., 182 . 

Habitat.—A scrambling scabrous plant found in the northern tracts 
of the Pdnjab, between altitudes of 6,000 and 9,000 feet. It occurs on 
the Western Himalaya from Kulu to Garhwil. 

Fodder .—It is collected- by the inhabitants of the regions where it 
occurs for winter fodder* 

OXYRIA, EtV; Gen. PL, 111., too. 

Oxyria digyna, Hill; FL Br. Ind., V., sS; Polygonaceje. 

Mountain Sorrel. 

Syn.—O. RBNiPORiiis, Hook.; O. xlatior, Br., RoyU. 

Vem.—P b. 

References.—Z)C., Prodr., XIV., L, 37 f Boiss. PI. Orieni., IY.,tw^,' 
Royle,ni. Him. PL\ 8 / 4 ; Stewart, Pb. PL, 184 ; Gametteer of Stmla 
Dtst., 12 . 

Habitat.—A small plant, with an acid flavour, which occurs in the 
alpine*HimAlaya between altitudes of 10,000 to 14,000 feet.^ It is found in 
w^estern Tibet up to an altitude of 17,500 feet, and is distributed to the 
mountains of Europe, North Asia, and America, and to the Arctic regions. 

Medicine.—In Kanawar this plant is eaten ^as a cooling medicine 

► {CUghorn). . u 

Food.—The leaves have a pleasant sorrel tiste, and in Chamba are 

eaten raw also in ehmtnit {Sievtari). 
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OXYSTELMA, Br.; Gen. PI., II,, 

Oxystelma esculentum, Br./ PL Br. Jnd., IF., tj; Asclepiadea. 

^LMA 0»VS. 

^^:—P**^^^^ff>^*f‘lk%dlatd,dugdhicd, kyirin,dudhi. Hind.; DudhluUa, 
khxrax, dudhidlatd, ktrux, dudhi, Bbng. ; Dudhia latd, Uriva; Ghato- 

SiNr.{ DAdhikd,houYi.i Dudhdr^i, 

idla. piuna-pdla, didi 
Tel.; Ttktadugdka, dughdUa, 

Mtr^C^. ^Raxh.,Fl Ind., Ed. C.B.C., 2S4! Voigt, Hort. Sub. Cal., 
M 'pi ^"c- ^ ' ^SO ; Stewart, 

w' ^nJffFI Andhr., 43, 47, i 32 , 142. 153, 167. ^<> 

7>#a/. Pi. Ini., y., 104, No. 3 f (yShaughnessy, Beng. 
pupens., 4 S 7 j U. C. DuH. Mat. Med. Hind!, 277 ;S.Afiun, SZi. 

P^* • <^^^f^^fers 7 Mysore aud 

‘ix::% fx' ’• journal 

Habitat-A slender, glabrous climber, met with throughout the plains 
and lower hills of India from the Panjdb to Ceylon. It is found aL) in 
ourma and Java« 

M^cine.~A decoction of the plant is used as a gargle in aphthous 
ulcerations of the m^th and in sore-throat {Murray; Arjun). In Sind 
the MILK 18 collect^ from the plant, dried, and used with warm water for 
washing “*ccts (^«rrny). In combination with turpentine it is some¬ 
times prescribed for Itch. Probably on account of the milky juice which 

It has 1 %^ ascrit^ galaclogogue properties^o this plant. 

%h^f 11 ^ '® ‘o.possess marked antiperiodic pro- 

c produces a fruit which is said to be eaten in 

Khflnd*S!'n "5 the famine of 1877.78. at Poona the follicle, and in the 
Khandesh Distnct. the lea ves, of this plant were eaten by the poorer class- 

OXYTENANTHERA, Gen. PI., ///., , 2 i,_ 

^ixth?p”c!ii“ wi<W^{ribu^l5TnVh°fo*S Indies>nd ' 

Oxytf^n^thera albo-ciliata, Munro. 

Syn.— GlOANTlJCHLOA ALBOKJILIATA, Kur,. 

Vem. — Wa-py'oo~galay, Burm. 

Referent. — Munro, Trans. Linn. Soc.'{London), XXVI (t2-7a\ 
Habitat.—A bamboo of Burma with stems 20 to 30 feet in height 

O. monostigma, Beddome. ^ 

Refercncej-^«ido«tf, Flor. Sylvat., II., ccxxxiii. 

^bitat.—A bamboo met with in the Anamalai Hills of South India. 

O. nigro-ciliata, Munro. 

Syn. — BambUSA gracilis. Wall.; B. NIGRO*CILfATA 

LO.^ NlGRO-CILIAtA. KuTM. * 

Vern.— Malay. 

Referencesf7. Sy/v.. //.. ccxxxiii . t* r- 
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The Edible Oyster. 


Oxytenanthera Stocksii, Munro. 

References.— Beddome, FI, Sylv., //., tcxxiii,; Munro, Trans» Linn, Soc, 
{London), XXVI., {1870) ; Gazetteer, Bombay, XXV., i38. 

Habitat.—A bushy bamboo, 20 to 30 feet high, said to exist in the 
Koncan Ghdts. Neither Beddome nor Lisboa had themselves seen this 
plant, but bcth remark that its leaves are said to be exactly like those of 
DendrocalaniCs strictus. 


O. Thwaitesii, Munro, 

Syn.— Dendrocalamus monadblphus, Thw. 

V ^ vix .-^ Watte , Anamalais. 

References.— Bl. Sylv., II., ccxxxii.; Munro, Trans. Linn, 
Soc, {Lond^tn)* XXVI, {1870). 

Habitat.—A very common bamboo on the Anamalai Hills at altitudes 
between 3,500 and 0,000 feet; it is also found in many other localities on 
the outskirts of the moist forests of the Western Ghdts, and is frequent in 
the central parts of Ceylon {Beddome). 

For a description of the properties and uses of the various genera of 
Bamboos, the reader is referred to Bamboo, Vol. 370; Dendrocalamus, 
Vol. III., 71 to 80. 


OXYTROPIS, DC.; Gen. PL, f so?- 
Ox3rtropis microphylla* DC.; Fl, Br. Ind., II., ijg; Leguminos.®. 

Vern.—Marga/, Ladak ; Tdksha, SpiTr. 

References. — 5 /^ar/, Pb. PI. {omissions), 72; Caaetteer, N.»W. P., X„ 
3o8. 

Habitat.—A stemless herb, met with in the Western Himalaya between 
altitudes 0/ 11,000 and i6,000 feet; found also in Sikkim at similar altitudes. 

Fodder.— 1 1 is browsed by sheep and yaks in Ladak and Spiti {Stewart). 


OYSTER. 

The Oyster belongs to the genus Ostrea, a well known and widely diffused 


f Toupof Molluscs, members of which occur in many parts of the seas around the 
ndian Peninstila. This genus belongs to the third order of the Lamelh-branch 
MolluscSy Afonomya, so called because the valves of its shell are clos^ by a 
single large adductor muscle. Seventy different species of the genus Ostrea 
have been distinguished; but the most important form and the only one that 
need be dealt with here is the Edible Oyster— Ostrea edulis. 

For a description of the Pearl Oyster (Mellagrina margaritifera), see 

Pearls, Vol. V!., Pt. I. 

Ostrea edulis. 

The Edible Oystrr. 

Huitse, Fr.; AusTBRN, Germ.; OsTRicHE, OsTRicHA, Hal.; Ostrea, Lai. 
Vem.— Sipi, kolu, kustura. Hind.; Alie, Tam.; Cavati, Sino. ; Tirim. 
Mal. ; badlan, Arabic. 

References.— Ainslte, Mai. Ind., /., 287 ; Forbes Watson, Indust, Surv. 
Ind., /., 368 ; Balfour, Cyclop. Ind,, Hi., 68 ; Encycl, Brit., xviii., t06. 

Habitat.—The edible oyster occurs in many parts of the seas around the 
Indian Peninsula, but the best known and most valued oyster-beds are 
found on the coast near Karachi, Bombay, and Madras. 

Pood*— The oyster is much valued as an article of food by the Euro¬ 
peans in India; but the trade in them is almost entirely local, although 
small quantities are now transported by rail from Karachi to various 
stations in Sind and the Panjdb, even as far as Simla, for the use of Euro¬ 
pean resld opt s i n those pli ces, - 
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